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METHOD FOR THE DETECTION OF GENE TRANSCRIPTS 

IN BLOOD AND USES THEREOF 



5 BACKGROUND OF THE INVENTION 

Cross-Reference to Related Application 

This application claims the benefit of priority of provisional patent application 
U.S. Serial Number 60/1 15,125, filed January 6, 1999 and of a U.S. application 
1 0 entitled " Method for the Detection of Gene Transcripts in Blood and uses Thereof 
filed on January 4, 2000 (application number not yet assigned). 

Field of the Invention 

The present invention relates generally to the molecular biology of 
1 5 human diseases. More specifically, the present invention relates to a process using the 
genetic information contained in human peripheral whole blood for the diagnosis, 
prognosis and monitoring of genetic and infectious disease in the human body. 

Description of the Related Art 
20 The blood is a vital part of the human circulatory system for the human 

body. Numerous cell types make up the blood tissue including monocytes, 

leukocytes, lymphocytes and erythrocytes. Although many blood cell types have been 

described, there are likely many as yet undiscovered cell types in the human blood. 

Some of these undiscovered cells may exist transiently, such as those derived from 
25 tissues and organs that are constantly interacting with the circulating blood in health 

and disease. Thus, the blood can provide an immediate picture of what is happening 

in the human body at any given time. 
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The turnover of cells in the hematopoietic system is enormous. It was 
reported that over one trillion cells, including 200 billion erythrocytes and 70 billion 
neutrophilic leukocytes, turn over each day in the human body (Ogawa 1993). As a 
consequence of continuous interactions between the blood and the body, genetic 
5 changes that occur within the cells or tissues of the body will trigger specific changes 
in gene expression within blood. It is the goal of the present invention that these 
genetic alterations be harnessed for diagnostic and prognostic purposes, which may 
lead to the development of therapeutics for ameliorating disease. 

The complete profile of gene expression in the circulating blood 
10 remains totally unexplored. It is hypothesized that gene expression in the blood is 
reflective of body state and, as such, the resultant disruption of homeostasis under 
conditions of disease can be detected through analysis of transcripts differentially 
expressed in the blood alone. Thus, the identification of several key transcripts or 
genetic markers in blood will provide information about the genetic state of the cells, 
1 5 tissues, organs and systems of the human body in health and disease. 

The prior art is deficient in non-invasive methods of screening for 
tissue-specific diseases. The present invention fulfills this long-standing need and 
desire in the art. 

20 SUMMARY OF THE INVENTION 

This present invention discloses a process of using the genetic 
information contained in human peripheral whole blood in the diagnosis, prognosis 
and monitoring of genetic and infectious disease in the human body. The process 
25 described herein requires a simple blood sample and is, therefore, non-invasive 
compared to conventional practices used to detect tissue specific disease, such as 
biopsies. 
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One object of the present invention is to provide a non-invasive 

method for the diagnosis, prognosis and monitoring of genetic and infectious disease 

in humans and animals. 

In one embodiment of the present invention, there is provided a 

5 method for detecting expression of a gene in blood from a subject comprising the 

steps of: a) quantifying RNA from a subject blood sample; and b) detecting 

expression of the gene in the quantified RNA, wherein the expression of the gene in 

quantified RNA indicates the expression of the gene in the subject blood. 

In another embodiment of the present invention, there is provided a 

10 method for detecting expression of one or more genes in blood from a subject, 
comprising the steps of: a) obtaining a subject blood sample; b) extracting RNA from 
the blood sample; c) amplifying the RNA: d) generating expressed sequence tags 
(ESTs) from the amplified RNA product; and e) detecting expression of the genes in *' 
the ESTs, wherein the expression of the genes in the ESTs indicates the expression of 

15 the genes in the subject blood. Preferably, the genes are tissue-specific genes. 

In still another embodiment of the present invention, there is provided 
a method for detecting expression of one or more genes in blood from a subject, 
comprising the steps of: a) obtaining a subject blood sample; b) extracting DNA 
fragments from the blood sample; c) amplifying the DNA fragments; and d) detecting 

20 expression of the genes in the amplified DNA product, wherein the expression of the 
genes in the amplified DNA product indicates the expression of the genes in the 
subject blood. 

In yet another embodiment of the present invention, there is provided a 
method for monitoring a course of a therapeutic treatment in an individual, 
25 comprising the steps of: a) obtaining a blood sample from the individual; b) extracting 
RNA from the blood sample; c) amplifying the RNA; d) generating expressed 
sequence tags (ESTs) from the amplified RNA product; e) detecting expression of 
genes in the ESTs, wherein the expression of the genes is associated with the effect of 
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the therapeutic treatment: and ft repeating steps a)-e), wherein the course of the 
therapeutic treatment is monitored by detecting the change of expression of the genes 
in the ESTs. Such a method may also be used for monitoring the onset of overt 
symptoms of a disease, wherein the expression of the genes is associated with the 
5 onset of the symptoms. 

In still yet another embodiment of the present invention, there is 
provided a method for diagnosing a disease in a test subject, comprising the steps of: 
a) generating a cDNA library for the disease from a whole blood sample from a 
normal subject; b) generating expressed sequence tag (EST) profile from the normal 
10 subject cDNA library; c) generating a cDNA library for the disease from a whole 
blood sample from a test subject: d) generating EST profile from the test subject 
cDNA library; and e) comparing the test subject EST profile to the normal subject 
EST profile, wherein if the test subject EST profile differs from the normal subject 
EST profile, the test subject might be diagnosed with the disease. 
!5 in still yet another embodiment of the present invention, there is 

provided a kit for diagnosing, prognosing or predicting a disease, comprising: a) gene- 
specific primers; wherein the primers are designed in such a way that their sequences 
contain the opposing ends of two adjacent exons for the specific gene with the intron 
sequence excluded; and b) a carrier, wherein the carrier immobilizes the primers). 
20 Such a kit may be applied to a test subject whole blood sample to diagnose, prognose 

or predict a disease. 

In yet another embodiment of the present invention, there is provided a 
kit for diagnosing, prognosing or predicting a disease, comprising: a) probes derived 
from a whole blood sample for a specific disease; and b) a carrier, wherein the carrier 
25 immobilizes the probes. Such a kit may be applied to a test subject whole blood 
sample to diagnose, prognose or predict a disease. 

Furthermore, the present invention provides a cDNA library specific 
for a disease, wherein the cDNA library is generated from whole blood samples. 
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Other and further aspects, features, and advantages of the present 

invention will be apparent from the following description of the presently preferred 

embodiments of the invention. These embodiments are given for the purpose of 

disclosure. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

So that the matter in which the above-recited features, advantages and 
objects of the invention, as well as others which will become clear, are attained and 

10 can be understood in detail, more particular descriptions of the invention briefly 
summarized above may be had by reference to certain embodiments thereof which are 
illustrated in the appended drawings. These drawings form a part of the specification. 
It is to be noted, however, that the appended drawings illustrate preferred 
embodiments of the invention and therefore are not to be considered limiting in their 

1 5 scope.not be considered to limit the scope of the invention. 

Figure 1 shows the following RNA samples prepared from human 
blood; Figure 1A: Lane 1, Molecular weight marker; Lane 2, RT-PCR on APP gene; 
Lane 3, PCR on APP gene; Lane 4, RT-PCR on APC gene; Lane 5, PCR on APC 
gene; Figure IB: Lanes 1 and 2. RT-PCR and PCR of pMyHC respectively; Lanes 3 

20 and 4, RT-PCR of pMyHC from RNA prepared from human fetal and human adult 
heart, respectively; Lane 5, Molecular weight marker. 

Figure 2 shows quantitative RT-PCR analysis performed on RNA 
samples extracted from a drop of blood. Forward primer (5'- 
GCCCTCTGGGGACCTGAC-3 \ SEQ ID No. 1) of exon 1 and reverse primer (5'- 

25 CCCACCTGCAGGTCCTCT-3", SEQ ID No. 2) of exons 1 and 2 of insulin gene. 
Blood samples of 4 normal subjects were assayed. Lanes 1, 3, 5 and 7 represent 
overnight "fasting" blood sample and lanes 2, 4, 6 and 8 represent "non-fasting" 
samples. 
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Figure 3 shows quantitative RT-PCR analysis performed on RNA 

samples extracted from a drop of blood. Lanes 1 and 2 represent normal healthy 

person and lane 3 represents late-onset diabetes (Type II) and lane 4 represents 

asymptomatic diabetes. 
5 Figure 4 shows multiple RT-PCR assay in a drop of blood. Primers 

were derived from insulin gene (INS), zinc-finger protein gene (ZFP) and house- 
keeping gene (GADH). Lane 1 represents normal person. Lane 2 represents late- 
onset diabetes and lane 3 represents asymptomatic diabetes. 

Figure 5 shows standardized levels of insulin gene (Figure 5A) and 
10 ZFP gene (Figure 5B) expressed in a drop of blood. The first three subjects were 
normal, second two subjects showed normal glucose tolerance, and the last subject 
had late onset diabetes type II. Figure 5C shows standardized levels of insulin gene 
expressed in each fractionated cell from whole blood. 

Figure 6 shows the differential screening of human blood cell cDNA 
1 5 library with different cDNA probes of heart and brain tissue. Figure 6A shows blood 
cell cDNA probes vs. adult heart cDNA probes. Figure 6B shows blood cell cDNA 
probes vs. human brain cDNA probes. 

Figure 7 graphically shows the 1,800 unique genes in human blood 
and in the human fetal heart grouped into seven cellular functions. 

20 

DETAILED DESCRIPTION OF THE INVENTION 

In accordance with the present invention, there may be employed 
conventional molecular biology, microbiology, and recombinant DNA techniques 
25 within the skill of the art. Such techniques are explained fully in the literature. See, 
e.g., Sambrook, Fritsch & Maniatis, "Molecular Cloning: A Laboratory Manual 
(1982); "DNA Cloning: A Practical Approach," Volumes I and II (D.N. Glover ed. 
1985); "Oligonucleotide Synthesis" (M.J. Gait ed. 1984); "Nucleic Acid 
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Hybridization" [B.D. Hames & SJ. Higgins eds. (1985)]; "Transcription and 

Translation" [B.D. Hames & S.J. Higgins eds. (1984)]; "Animal Cell Culture" [R.I. 

Freshney, ed. (1986)]; "Immobilized Cells And Enzymes" [IRL Press, (1986)]; B. 

Perbal, "A Practical Guide To Molecular Cloning" (1984). Therefore, if appearing 

5 herein, the following terms shall have the definitions set out below. 

A "cDNA" is defined as copy-DNA or complementary-DNA, and is a 
product of a reverse transcription reaction from an mRNA transcript. " RT-PCR" 
refers to reverse transcription polymerase chain reaction and results in production of 
cDNAs that are complementary to the mRNA template(s). 

10 The term "oligonucleotide" is defined as a molecule comprised of two 

or more deoxyribonucleotides, preferably more than three. Its exact size will depend 
upon many factors which, in turn, depend upon the ultimate function and use of the 
oligonucleotide. The term "primer" as used herein refers to an oligonucleotide, 
whether occurring naturally as in a purified restriction digest or produced 

15 synthetically, which is capable of acting as a point of initiation of synthesis when 
placed under conditions in which synthesis of a primer extension product, which is 
complementary to a nucleic acid strand, is induced, i.e., in the presence of nucleotides 
and an inducing agent such as a DNA polymerase and at a suitable temperature and 
pH. The primer may be either single-stranded or double-stranded and must be 

20 sufficiently long to prime the synthesis of the desired extension product in the 
presence of the inducing agent The exact length of the primer will depend upon 
many factors, including temperature, source of primer and the method used. For 
example, for diagnostic applications, depending on the complexity of the target 
sequence, the oligonucleotide primer typically contains 15-25 or more nucleotides, 

25 although it may contain fewer nucleotides. The factors involved in determining the 
appropriate length of primer are readily known to one of ordinary skill in the art. 

As used herein, random sequence primers refer to a composition of 
primers of random sequence, i.e. not directed towards a specific sequence. These 
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sequences possess sufficient complementary to hybridize with a polynucleotide and 

the primer sequence need not reflect the exact sequence of the template. 

" Restriction fragment length polymorphism" refers to variations in 
DNA sequence detected by variations in the length of DNA fragments generated by 
5 restriction endonuclease digestion. 

A standard Northern blot assay can be used to ascertain the relative 
amounts of mRNA in a cell or tissue obtained from plant or other tissue, in 
accordance with conventional Northern hybridization techniques known to those 
persons of ordinary skill in the art. The Northern blot uses a hybridization probe, e.g. 
10 radiolabelled cDNA, either containing the full-length, single stranded DNA or a 
fragment of that DNA sequence at least 20 (preferably at least 30, more preferably at 
least 50, and most preferably at least 100 consecutive nucleotides in length). The 
DNA hybridization probe can be labelled by any of the many different methods 
known to those skilled in this art. The labels most commonly employed for these 
15 studies are radioactive elements, enzymes, chemicals which fluoresce when exposed 
to untraviolet light, and others. A number of fluorescent materials are known and can 
be utilized as labels. These include, for example, fluorescein, rhodamine, auramine, 
Texas Red, AMCA blue and Lucifer Yellow. A particular detecting material is anti- 
rabbit antibody prepared in goats and conjugated with fluorescein through an 
20 isothiocyanate. Proteins can also be labeled with a radioactive element or with an 
enzyme. The radioactive label can be detected by any of the currently available 
counting procedures. The preferred isotope may be selected from 3 H, ,4 C, 32 P, 35 S, 
36C1, 5l Cr, "Co, 58 Co, 59 Fe, »Y, ,25 I, I3, I, and 186 Re. Enzyme labels are likewise 
useful, and can be detected by any of the presently utilized colorimetric, 
25 spectrophotometric, fluorospectrophotometric, amperometric or gasometric 
techniques. The enzyme is conjugated to the selected particle by reaction with 
bridging molecules such as carbodiimides, diisocyanates, glutaraldehyde and the like. 
Many enzymes which can be used in these procedures are known and can be utilized. 
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The preferred are peroxidase, P-glucuronidase, p-D-glucosidase, (5-D-galactosidase, 
urease, glucose oxidase plus peroxidase and alkaline phosphatase. U.S. Patent Nos. 
3,654,090, 3,850,752, and 4,016,043 are referred to by way of example for their 
disclosure of alternate labeling material and methods. 

5 As used herein, "individual" refers to human subjects as well as non- 

human subjects. The examples herein are not meant to limit the methodology of the 
present invention to human subjects only, as the instant methodology is useful in the 
fields of veterinary medicine, animal sciences and such. 

In one embodiment of the present invention, there is provided a 

10 method for detecting expression of a gene in blood from a subject, comprising the 
steps of: a) quantifying RNA from a subject blood sample; and b) detecting 
expression of the gene in the quantified RNA, wherein the expression of the gene in 
quantified RNA indicates the expression of the gene in the subject blood. An example 
of the quantifying method is by mass spectrometry. 

15 In another embodiment of the present invention, there is provided a 

method for detecting expression of one or more genes in blood from a subject, 
comprising the steps of: a) obtaining a subject blood sample; b) extracting RNA from 
the blood sample; c) amplifying the RNA; d) generating expressed sequence tags 
(ESTs) from the amplified RNA product; and e) detecting expression of the genes in 

20 the ESTs, wherein the expression of the genes in the ESTs indicates the expression of 
the genes in the subject blood. Preferably, the subject is a fetus, an embryo, a child, 
an adult or a non-human animal. The genes are non-cancer-associated and tissue- 
specific genes. Still preferably, the amplification is performed by RT-PCR using 
random sequence primers or gene-specific primers. 

25 In still another embodiment of the present invention, there is provided 

a method for detecting expression of one or more genes in blood from a subject, 
comprising the steps of: a) obtaining a subject blood sample; b) extracting DNA 
fragments from the blood sample; c) amplifying the DNA fragments; and d) detecting 
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expression of the genes in the amplified DNA product, wherein the expression of the 

genes in the amplified DNA product indicates the expression of the genes in the 
subject blood. 

In yet another embodiment of the present invention, there is provided a 

5 method for monitoring a course of a therapeutic treatment in an individual, 
comprising the steps of: a) obtaining a blood sample from the individual; b) extracting 
RNA from the blood sample; c) amplifying the RNA; d) generating expressed 
sequence tags (ESTs) from the amplified RNA product; e) detecting expression of 
genes in the ESTs, wherein the expression of the genes is associated with the effect of 

10 the therapeutic treatment; and f) repeating steps a)-e), wherein the course of the 
therapeutic treatment is monitored by detecting the change of expression of the genes 
in the ESTs. Such a method may also be used for monitoring the onset of overt 
symptoms of a disease, wherein the expression of the genes is associated with the 
onset of the symptoms. Preferably, the amplification is performed by RT-PCR, and 

1 5 the change of the expression of the genes in the ESTs is monitored by sequencing the 
ESTs and comparing the resulting sequences at various time points; or by performing 
single nucleotide polymorphism analysis and detecting the variation of a single 
nucleotide in the ESTs at various time points. 

In still yet another embodiment of the present invention, there is 

20 provided a method for diagnosing a disease in a test subject, comprising the steps of: 
a) generating a cDNA library for the disease from a whole blood sample from a 
normal subject; b) generating expressed sequence tag (EST) profile from the normal 
subject cDNA library; c) generating a cDNA library for the disease from a whole 
blood sample from a test subject; d) generating EST profile from the test subject 

25 cDNA library; and e) comparing the test subject EST profile to the normal subject 
EST profile, wherein if the test subject EST profile differs from the normal subject 
EST profile, the test subject might be diagnosed with the disease. 
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In still yet another embodiment of the present invention, there is 

provided a kit for diagnosing, prognosing or predicting a disease, comprising: a) gene- 
specific primers; wherein the primers are designed in such a way that their sequences 
contain the opposing ends of two adjacent exons for the specific gene with the intron 

5 sequence excluded; and b) a carrier, wherein the carrier immobilizes the primer(s). 
Preferably, the gene-specific primers are selected from the group consisting of insulin- 
specific primers, atrial natriuretic factor-specific primers, zinc finger protein gene- 
specific primers, beta-myosin heavy chain gene-specific primers, amyloid precurser 
protein gene-specific primers, and adenomatous polyposis-coli protein gene-specific 

10 primers. Further preferably, the gene-specific primers are selected from the group 
consisting of SEQ ID Nos. 1 and 2; and SEQ ID Nos. 5 and 6. Such a kit may be 
applied to a test subject whole blood sample to diagnose, prognose or predict a disease 
by detecting the quantitative expression levels of specific genes associated with the 
disease in the test subject and then comparing to the levels of same genes expressed in 

1 5 a normal subject. Such a kit may also be used for monitoring a course of therapeutic 
treatment or monitoring the onset of overt symptoms of a disease. 

In yet another embodiment of the present invention, there is provided a 
kit for diagnosing, prognosing or predicting a disease, comprising: a) probes derived 
from a whole blood sample for a specific disease; and b) a carrier, wherein the carrier 

20 immobilizes the probes. Such a kit may be applied to a test subject whole blood 
sample to diagnose, prognose or predict a disease by detecting the quantitative 
expression levels of specific genes associated with the disease in the test subject and 
then comparing to the levels of same genes expressed in a normal subject. Such a kit 
may also be used for monitoring a course of therapeutic treatment or monitoring the 

25 onset of overt symptoms of a disease. 

Furthermore, the present invention provides a cDNA library specific 
for a disease, wherein the cDNA library is generated from whole blood samples. 
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The following examples are given for the purpose of illustrating 

various embodiments of the invention and are not meant to limit the present invention 
in any fashion. 



EXAMPLE 1 

Construction of a cDNA library 

RNA extracted from human tissues (including fetal heart, adult heart, 
liver, brain, prostate gland and whole blood) were used to construct unidirectional 
cDNA libraries. The first mammalian heart cDNA library was constructed as early as 
1982. Since then, the methodology has been revised and optimal conditions have 
been developed for construction of human heart and hematopoietic progenitor cDNA 
libraries (Liew et ai, 1984; Liew 1993, Glaudio et aL, 1998). Most of the novel genes 
which were identified by sequence annotation can now be obtained as full length 
transcripts. 

EXAMPLE 2 



Catalogue of blood cell ESTs 

Random partial sequencing of expressed sequence tags (ESTs) of 
cDNA clones from the blood cell library was carried out to establish an EST database 
of blood. The known genes as derived from the ESTs were categorized into seven 
major cellular functions (Hwang, Dempsey et ai, 1997). 



12 



WO 00/40749 



PCT/CAOO/00005 



EXAMPLE 3 

nifferpntial screeninp of cDNA library 

5 cDNA probes generated from transcripts of each tissue were used to 

hybridize the blood cell cDNA clones (Liew et al., 1997). The "positive" signals 
which were hybridized with Vlabelled cDNA probes were defined as genes which 
shared identity with blood and respective tissues. The "negative" spots which were 
not exposed to "p-labelled cDNA probes were considered to be blood-cell-enriched or 

1 0 low frequency transcripts. 

EXAMPLE 4 

P yvprse transcriptase-oolvm e rase chain reaction (RT-PCR) assay 
j 5 rna extracted from samples of human tissue was used for RT-PCR 

analysis (Jin et al. 1990). Three pairs of forward and reverse primers were designed 
for human cardiac beta-myosin heavy chain gene (pMyHC), amyloid precurser 
protein (APP) gene and adenomatous polyposis-coli protein (APC) gene. The PCR 
products were also subjected to automated DNA sequencing to verify the sequences as 
20 derived from the specific transcripts of blood. 

EXAMPLE 5 



25 



TWctinn of tiss »* s pecific gene expression in human blood using RT-PCR 

The beta-myosin heavy chain gene (pMyHC) transcript (mRNA) is 
known to be highly expressed in ventricles of the human heart. This sarcomeric 
protein is important for heart muscle contraction and its presence would not be 
expected in other non-muscle tissues and blood. In 1990, the gene for human cardiac 

13 
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PMyHC was completely sequenced (Liew et al. 1990) and was comprised of h ixons 
and 42 introns. 

The method of reverse transcription polymerase chain reaction (RT- 
PCR) was used to determine whether this cardiac specific mRNA is also present in 

5 human blood. A pair of primers was designed; the forward primer (SEQ ID No. 3) 
was on the boundary of exons 21 and 22, and the reverse primer (SEQ ID No. 4) was 
on the boundary of exons 24 and 25. This region of mRNA is only present in (JMyHC 
and is not found in the alpha-myosin heavy chain gene (aMyHC). 

A blood sample was first treated with lysing buffer and then undergone 

10 centrifuge. The resulting pellets were further processed with RT-PCR. RT-PCR was 
performed using the total blood cell RNA as a template. A nested PCR product was 
generated and used for sequencing. The sequencing results were subjected to BLAST 
and the identity of exons 21 to 25 was confirmed to be from (JMyHC (Figure 1 A). 

Using the same method just described, two other tissue specific genes - 
15 amyloid precursor protein (APP, forward primer, SEQ ID No. 7; reverse primer, SEQ 
ID No. 8) found in the brain and associated with Alzheimer's disease, and 
adenomatous polyposis coli protein (APC) found in the colon and rectum and 
associated with colorectal cancer (Groden et al 1991; Santoro and Groden 1997) - 
were also detected in the RNA extracted from human blood (Figure IB). 

20 

EXAMPLE 6 

Multiple RT-PCR analysis on a drop of blood from a norma l/diseased individual 

A drop of blood was extracted to obtain RN A to carry out quantitative 
25 RT-PCR analysis. Specific primers for the insulin gene were designed: forward 
primer (5'-GCCCTCTGGGGACCTGAC-3\ SEQ ID No. 1) of exon 1 and reverse 
primer (5'-CCCACCTGCAGGTCCTCT-3", SEQ ID No. 2) of exons 1 and 2 of 
insulin gene. Such reverse primer was obtained by deleting the intron between the 
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exons 1 and 2. Blood samples of 4 normal subjects were assayed. It was found that 

the insulin gene is expressed in the blood and the quantitative expression of the 

insulin gene in a drop of blood is influenced by fasting and non-fasting states of 

normal healthy subjects (Figure 2). This very low level of expression of the insulin 

5 gene reflects the phenotypic status of a person and strongly suggests that there is a 

physiological and pathological role for its expression, contrary to the basal or 

illegitimate theory of transcription suggested by Chelly et al. (1989) and Kimoto 

(1998). 

Same quantitative RT-PCR analysis was performed using insulin 
10 specific primers on RNA samples extracted from a drop of blood from a normal 
healthy person, a person having late-onset diabetes (Type II) and a person having 
asymptomatic diabetes. It was found that the insulin gene is expressed differentially # 
amongst subjects that are healthy, diagnosed as type II diabetic, and also in an 
asymptomatic preclinical patient (Figure 3). 
15 Similarly, specific primers for the atrial natriuretic factor (ANF) gene 

were designed (forward primer, SEQ ID No. 5; reverse primer, SEQ ID No. 6) and 
RT-PCR analysis was performed on a drop of blood. ANF is known to be highly 
expressed in heart tissue biopsies and in the plasma of heart failure patients. 
However, atrial natriuretic factor was observed to be expressed in the blood and the 
20 expression of the atrial natriuretic factor gene is significantly higher in the blood of 
patients with heart failure as compared to the blood of a normal control patient. 

Specific primers for the zinc finger protein gene (ZFP, forward primer, 
SEQ ID No. 9; reverse primer, SEQ ID No. 10) were also designed and RT-PCR 
analysis was performed on a drop of blood. ZFP is known to be high in heart tissue 
25 biopsies of cardiac hypertrophy and heart failure patients. In the present study, the 
expression of ZFP was observed in the blood as well as differential expression levels 
of ZFP amongst the normal, diabetic and asymptomatic preclinical subjects (Figure 
4); although neither of the non-normal subjects has been specifically diagnosed as 
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suffering from cardiac hypertrophy and/or heart failure, the higher expression levels 
of the ZFP gene in their blood may indicate that these subjects are headed in that 
general direction. 

It was hypothesized that a housekeeping gene such as glyceraldehyde 
5 dehydrogenase (GADH) which is required and highly expressed in all cells would not 
be differentially expressed in the blood of normal vs. disease subjects. This 
hypothesis was confirmed by RT-PCR using GADH specific primers (Figure 4). 
Thus, GADH is useful as an internal control. 

Standardized levels of insulin gene or ZFP gene expressed in a drop of 
10 blood were estimated using a housekeeping gene as an internal control relative to 
insulin or ZFP expressed (Figures 5A & 5B). The levels of insulin gene expressed in 
each fractionated cell from whole blood were also standardized and shown in Figure 
5C. 

15 EXAMPLE 7 

Human blood cell cDNA library 

In order to further substantiate the present invention, differential 
screening of the human blood cell cDNA library was conducted. cDNA probes 
20 derived from human blood, adult heart or brain were respectively hybridized to the 
human blood cDNA library clones. As shown in Figure 7, more than 95% of the 
"positively" identified clones are identical between the blood and other tissue 
samples. 

DNA sequencing of randomly selected clones from the human whole 
25 blood cell cDNA library was also performed. This allowed information regarding the 
cellular function of blood to be obtained concurrently with gene identification. More 
than 20,000 expressed sequence tags (ESTs) have been generated and characterized to 
date, 17.6% of which did not result in a statistically significant match to entries in the 
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GenBank databases and thus were designated as "Novel" ESTs. These results are 

summarized in Figure 7 together with the seven cellular functions related to percent 

distribution of known genes in blood and in the fetal heart. 

From 20,000 ESTs, 1,800 have been identified as known genes which 

5 may not all appear in the hemapoietic system. For example, the insulin gene and the 

atrial natriuretic factor gene have not been detected in these 20,000 ESTs but their 

transcripts were detected in a drop of blood, strongly suggesting that all transcripts of 

the human genome can be detected by performing RT-PCR analysis on a drop of 

blood. 

10 In addition, approximately 400 novel genes have been identified from 

the 20,000 ESTs characterized to date, and these will be subjected to full length 
sequencing and open reading frame alignment to reduce the actual number of novel 
ESTs prior to screening for disease markers. 

Analysis of the approximately 6,283 ESTs which have known matches 

15 in the GenBank databases revealed that this dataset represents over 1,800 unique 
genes. These genes have been catalogued into seven cellular functions. Comparisons 
of this set of unique genes with ESTs derived from human brain, heart, lung and 
kidney demonstrated a greater than 50% overlap in expression (Table 1). 



20 TABLE 1 

Overlap of Genes Expressed in Blood * 

Tissues ESTs** Overlap in Blood 

brain 134,000 60% 
25 heart 65,000 59% 
lung 60,200 58% 
kidnev 32.300 54% 
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* Estimated from limited known genes of about U00 as derived from the database of 

6,297 ESTs from human blood cell library. 

** Obtained from the National Centre of Biotechnology Information (NCBI), U.S.A. 



EX AMPLE 8 



Ftlnnd cell ESTs 

The results from the differential screening clearly indicate that the 
10 transcripts expressed in the whole blood are reflective of genes expressed in all cells 
and tissues of the body. More than 95% of detectable spots were identical from two 
different tissues. The remaining 5% of spots may represent cell- or tissue-specific 
transcripts; however, results obtained from partial sequencing to generate ESTs of 
these clones revealed most of them not to be cell- or tissue-specific transcripts. 
15 Therefore, the negative spots are postulated to be reflective of low abundance 
transcripts in the tissue from which the cDNA probes were derived. 

An alternative approach that was employed to identify transcripts 
expressed at low levels is the large-scale generation of expressed sequence tags 
(ESTs). There is substantial evidence regarding the efficiency of this technology to 
20 detect previously characterized (known) and uncharacterized (unknown or novel) 
genes expressed in the cardiovascular system (Hwang & Dempsey et aL. 1997). In 
the present invention, 20,000 ESTs have been produced from a human blood cell 
cDNA library and resulted in the identification of approximately 1,800 unique known 
genes (Table 2) 

In the most recent GenBank release, analysis of more than 300,000 
ESTs in the database (dbESTs) generated more than 48,000 gene clusters which are 
thought to represent approximately 50% of the genes in the human genome. Only 
4,800 of the dbESTs are blood-derived. In the present invention, 20,000 ESTs have 
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been obtained to date from a human blood cDNA library, which provides the world's 

most informative database with respect to blood cell transcripts. From the limited 

amount of information generated so far (i.e. 1,800 unique genes), it has already been 

determined that more than 50% of the transcripts are found in other cells or tissues of 

the human body (Table 2). Thus, it is expected that by increasing the number of ESTs 

generated, more genes will be identified that have an overlap in expression between 

the blood and other tissues. Furthermore, the transcripts for several genes which are 

known to have tissue-restricted patterns of expression (i.e. pMyHC, APP, APC, ANF, 

ZFP) have also been demonstrated to be present in blood. 

Most recently, a cDNA library of human hematopoietic progenitor 

stem cells has also been constructed. From the limited set of 1,000 ESTs, there are at 

least 200 known genes that are shared with other tissue related genes (Claudio et al 

1998). 

Table 2 demonstrates the expression of known genes of specific tissues 
in blood cells. Previously, only the presence of "housekeeping" genes would have 
been expected. Additionally, the presence of at least 25 of the currently known 500 
genes corresponding to molecular drug targets was detected. These molecular drug 
targets are used in the treatment of a variety of diseases which involve inflammation, 
renal and cardiovascular function, neoplastic disease, immunomodulation and viral 
infection (Drews & Ryser, 1997). It is expected that additional novel ESTs will 
represent future molecular drug targets. 
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Comparison of 1 -800 Unique Genes Identified in the Blood Cell cDNA Library to 
Genes Previously Identified in Specific Tissues 



Gene Identification 


""No of " 
ESTs 


No. 


Tissue Distribution 








Bl 


"Br 


H 


K 


Li 


Lu 




1 oo kDa coactivator 




1192055 




+ 








+ 




10kD protein (BC1U) 


2 


AI-0534/U 




+ 


+ 




+ 


+ 




14-3-3 epsiion 


2 


U54778 




+ 


+ 






+ 




14-3-3 protein 


11 


1128564 






+ 




+ 






1 5 kua selenoprotein 
(SEP15) 


1 


Af-051894 




+ 


+ 






+ 




1 -pnospnatidyiinositol-4- 
phosphate 5-kinase 


1 


578798 
















23 KU nignty basic protein 


21 


X56932 


+ 




+ 


+ 


+ 


+ 




2-SA-dependent KNase 


i 


LI 0381 
















Z'-S'oiigoadenyiate 
synthetase 2 (OAS2) 


4 


M87284 


B 














Zoo proteasome suounii 1 1 


\ 

\ 


— AF086708 ' 

#\l WW 1 WW 
















36 kDa phosphotnyrosme 
protein 


2 


AJ 223280 


T 




+ 










3-7 gene product (non- 
exact 86%aa) 


1 


Uw4iay 
















3-phospnoglycerate 
dehydrogenase (PGAD) 


i 


AFQ0bU43 


I 


+ 








+ 




3-pnme-pnospnoaaenosine 
5-prime-phosphosulfate 
synthase 1 (PAPSS1) 




U5344/ 


+ 


+ 


+ 


+ 




+ 




46kd mannose di- 
phosphate receptor 
(MPR46) (low match) 


1 


— X56Z57 — 
















5-aminoimidazoie-4- 
carboxamide ribonucleotide 
transformylase 


1 


D89976 
















S'-nucleotidase 




1 D38524 


T 


+ 






+ 






6-phospnotructo-2- 
kinase/fructose-2,6- 
biphosphatase 4 (PrK,rp4) 


1 


D4981H 




+ 












6-phospnotructo-z- 
kinase/fructose-2,6- 
btsphosphatase (PF2K) 




AF041829 
















71 kd heat shock cognaie 
protein hsc70 


23 


Y00371 
















76 kDa membrane protein 
(P76) 


2 


U81006 




+ 


+ 


+ 


+ 






8-oxoguanine DMA 
gtycosylase (OGG1) 


1 


U96710 


B 










+ 




a disintegnn and 
metailoprotease domain 10 
(ADAM10) 


1 


AF009615 


T 








+ 






a disintegnn and 
metailoprotease domain 8 
(ADAM8) 


i 


D265/9 


B 


\ + 












A kinase ancnor protein hb 
(AKAP9S) 


2 


■ Y11997 


B ? T 
activated 




+ 






+ 




a kinase ancnor protein, 
149kD (AKAP149) 


2 


X97336 




+ 




+ 




+ 
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A4 differentiation- 
rlftnftndfint o rote in 
triple LiM domain protein 
(LM06), and 
synaptophysin (SYP); 
calcium channel alpha-1 
subuntt (CACNA1F) 


1 


U93305 
















ABL and putative M8&U4 
Met protein 


1 


U07561 
















Absent in melanoma 1 
(AIM1) 


1 


UB3115 


+ 


+ 












accessory oroteins 

BAP31/BAP29 

(DXS1357E) 


2 


" Z31696 






+ 










acetyl-Coenzyme A 
acyltransferase 
(peroxisomal 3-oxoacyf- 
Coenzyme A thiolase) 
(ACAA) 


2 


X12966 


+ 






+ 


+ 


+ 




acetyl-Coenzyme a 
transporter (ACATN) 


i 


D88152 


I lympnoma 


+ 


+ 










acidic 82 KUa protein 


4 


U 15552 
















acidic protein nch in 
leucines (SSP29) 


1 


Y079G9 


b 










+ 




Aconitase z, mitocnonanai 

/APOO\ 


1 


U80040 


+ 


+ 


+ 


+ 








actin binding protein 
MAYVEN 


1 


AF059569 
















actin. beta (ACTS) 


158 


X04098 


T.B 


+ • 






+ 






actin, beta (ACTS) (non- 
exact, low match 73%) 


1 


M10277 
















actin, gamma (low score) 


1 


KUU/91 
















actin, gamma 1 (ACTG1) 


4 


X04098 


+ 


+ 


+ 


+ 


+ 


+ 


high in many libranes 


actirvbinding LIM protein 
(ABLIM) 


4 


□31583 




+ 




+ 




+ 




Actinin, aipna i ^aoiinij 


R 


Mow 1 f O 
















actmm, alpha 4 (AC i N4) 


1 


OS99S0 




+ 












activated p2lcdc42Ms 
kinase (AcK) 


1 


L1373B 




+ 












activated kna polymerase 
II transcription cofactor 4 
(PC4) 


1 


X79805 


+ 


+ 


+ 










activating transcnption 
factorl (ATF1) 


1 


X55544 






+ 










activating transcnption 
factor 2 (ATF2) 


1 


XI 5875 




+ 


+ 




+ 






activating transcnption 
factor 4 (tax-responsive 
enhancer element B67) 
(ATF4) 


2 


M86S42 










+ 


+ 




active bCK-reiatea gene 
(ABR) 


1 


U01147 




+ . 


+ 


+ 




♦ 




acyi-coA oxidase (aux) 


1 


U03254 
















acvl-coenzvme A 
dehydrogenase, C-4 to C- 
12 straight chain (ACADM) 


2 


M16827 
















acy [-Coenzyme a 
dehydrogenase, very long 
cnam (mumuvl; 


3 


D43682 


+ 


+ 


+ 


+ 


+ 


+ 




acyloxyacyi nydrolase 


3 


M62840 


r 




+ 




+ 


+ 




adaptin, delta (AUlU) 


2 


U91930 




+ 


+ 




+ 






adaptin, delta (AUlU) 
(non-exact 59%) 


1 


AC005328 
















adaptin, gamma (AUTCj) 


1 


Y12228 




+ 


+ 










adaptor complex sigmaae 
(AP3S3) 


2 


X99459 




+ 




+ 








adaptor protein pi 50 


1 


V08991 
















adduan i (alpha) (AUU1) 


2 


L07261 
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aldehyde dehydrogenase 

IKJ \ta\\j OiUd iyuw 

dehydrogenase) (ALDH10) 


z 


U75286 
















aldehyde reductase i (tow 
Km aldose reductase) 
(ALDR1) 


3 


J04795 


B 




+ 


+ 


+ 






aiaO-KclO icQUUdao idnuiy 

1 , member A1 (aldehyde 
reductase) (AKR1A1) 


2 


J 04794 


B 




+ 




+ 






aldo-keto reductase ramiiy 
1 , memoer uo \w-aipna 
hydroxysteroid 
□enyarogenase, vypc uj 
(AKR1C3) 




D17793 




+ 








+ 




aiuO-Kcio rBuuciaSw lainny 
7, member A2 (aflatoxin 

diuoiiyuc icuuwaoo/ 

(AKR7A2) 




7T5575 




+ 


+ 










aiHoia<A A tnirrtQgft- 

bisphosphate (ALDOA) 


— 7 


X12447 




+ 


+ 




+ 






alr4nla«A frurfOfiA- 

bisphosphate (ALDOC) 


2 


' X05196 




+ 












alkaline phosphatase, 

Ih/pr/honp/kidnev /ALPL) 


1 


" "4502062 
















ALL-1 (=104731 ;L042B4 
HRX) 


4 


— Z69780 
















alpha mannosidase II 
Isozyme 


i 


















alpha tnaiassemia/memai 
retardation syndrome X- 
linked (ATRX) 


3 


U75653 


+ 


+ 


+ 


+ 




+ 




alpha-2 macrogioDutin 


1 


Z11711 
















alpha-2-globm 


2 


V00516 
















alpha-2-macrogioDuun 
receptor/lipoprotein 
receptor protein 
(A2MR/LRP) 


1 


U06985 
















alpha-poiypeptide or n- 
acetyV-alpha- 
glucosaminidase (HEXA) 


1 


M1352U 
















atpha-spedrin 


1 


X86901 
















aipna-suDunn oi oi^ a 
(GTP-binding signal 

tranftrturtion nrotlltrO 


"f " " 


X07B54 
















aminin receptor i {GfKvy, 
Rihnsomal Drotein SA 
(LAMR1 


2 


J03799 


T 


+ 


+ 




+ 


+ 




arrunnlAvulinata delta- 

al ■ ill iwiwvuiii iaiwi vj wi*w v 

dehydratase (ALAD) 


1 


X54467 




+ 












amino-terminai ennancer of 
split (AES) 


2 


X73358 


+ 


+ 


+ 






+ 




amino-ierrninai ennanwwi ui 
split (AES) 


3 


" U04241 


B 


+ 


+ 




+ 


+ 




AMP deaminase isotorm l 
(AMPD2) 


8 


M91029 




+ 








+ 




ampnipnysin (oun-wiann 
syndrome with breast 
cancer 128kO autoantigen) 
(AMPH) 


1" 

1 


' U07616 

W w t \J I w 


B 


+ 








+ 




UVMUInliueiM /Gttff— Mann 

ampnipnysin ^wirrf-ivianri 
syndrome with breast 
cancer 128kO autoantwen) 
(AMPH)(norvexact : 68%) 


T 
1 


" U07616 

WW • w 1 w 
















ampnipnysin (btrn-wiann 
syndrome with breast 
cancer 128kD autoantigen) 
(AMPH)(non-exact. 68%) 


1 


U07B16 
















amphiphysm il 


4 


U87558 




+ 


+ 




+ 






amphiphysm ii (G/Yeaa 
amphiphysin?) 


1 


AK068915 
















amphipnysin n (non-exact 
69% aa) 


1 


AI-001383 
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amphiphysirviike (AMkHL) 


1 


U584Db 






+ 










arnphiphysin-like (AM^HL) 
(low match) 


1 


AF06891B 
















... 

AMY-l 


] 


□50692 


B, T 














i amyloid beta(A4) 
precursor protein-binding, 
family B, member 1 (Fe65) 
(APBB1) 


^ 


L77864 




+ 


+ 


+ 




+ 




amyloid beta (A4) 
lprecursor~iiKe piuiein *. 
(APLP2) 


6 


L27631 


r lymphoma 










+ 




ankynn 3, node ot kanvier 
Manivynn oj ir\rorvj ^iivjii- 
exact, 50%) 


1 


U43S65 
















annexin I (iipocomn I) 


1 


X05908 






+ 






+ 




1 annexin II 


1 


028364 
















annexin n (iipocortin n; 
calpactin 1, heavy 
polypeptide) (ANX2) 


7 


D0001 7 
















annexin iv \piaconiai 
anticoagulant protein II) 


1 I 


— M19383 






+ 










annexin v (endonexm II) 
(ANX5) 


2 


M21731 




+ 


+ 


+ 




+ 




(annexin v venoonexiri u; 
|(ANXV) 


f 


" Ml 9384 




+ 


+ 


+ 








[annexin VI (pti8) (ANXB) 


6 


Y0009/ 




+ 


+ 










annexin vii (synexin) 
(ANX7) 


1 


- J04543 




+ 


+ 


+ 




+■ 




antigen identified by 
monoclonal antibodies 
|12E7, F21 and 013(MIC2) 


9 


Ml 6279 — 




+ 


+ 


+ 




4- 




antigen identified by 
monoclonal antibodies 4F2, 
TRAI.iU, l nUr4, ana i**o 
(MDU1) 


3 


J02939 




+ 






+ 


+ 




I antigen TQ1 


1 


















antnoxiaant protein z (non- 
selenium glutathione 
peroxidase, acidic calcium- 

1 InuepcnQcni pnuopiiwiif/a»c 

|A2) (KIAA0106) 


1 






+ 


+ 










(multifunctional DNA repair 
lenzyme) (APEX) 


5 


X66133 




+ 


+ 










Apolipo^rotein L (akulj 
(59%aa) 


1 


ZB2215 
















japoptosis inhibitor i {ami 


1 


- L49431 




+ 


+ 


+ 


+ 


+ 




apoptosis inhibitor 4 
(survivin) (AP14) 


1 


— U75285 


B,W 


+ 


+ 










japoptosis innibitor o (akioj 


1 


— rrcrog7 — 


1 ) T 1 1 1 JrfP Iwl • IB 














apoptosis specmc protein 
(ASP) 


1 


■■ Y1158H 


b 


+ 






4* 


+ 




apoptotic protease 
activating factor (APAF1) 


1 


AF013283 


b 


+ 












|aquaponn3(AQP3) 


1 


AB00132b 


T 














jaquaponn 9 (AUH9) 


7 


AB0087/b 


T activated 














arachidonate 12- 
lipoxygenase (ALOX12) 


1 


M58704 


i 








+ 


+ 




arachidonate 5- 
lipoxygenase-activating 
protein (ALOX5AP) 


3 


" X5219b 


♦ 


+ 








+ 




janadne nomoiog (Ahil) 


1 


AJ0097/r 


+ 


+ 


+ 


+ 




+ 




anadne-2 (L>. 
melanogaster) homoiog 
(alMrans retinoic acid 
inducible RING finger) 
|(ARI2) 


1 


AF09914y"" 




+ 


+ 


+ 




+• 
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ARpi fartirurAiaiad nrotfiin 

1, yeast) homoiog A 
fcpntractin aiDha^ 

ivviiuQviiii aipiiay 

(ACTR1A) 


i 


"' X82206 










+ 






AKP2 (actin-related protein 
2 veasft homoloa (ACTR2) 


9 


AF006082 




+ 


+ 






+ 




AKPZ/3 protein compex 
subunit 34 ( ARC34) 


5 


AF006085 


1 activated, 
W 








+ 






ArpZ/3 protein compex 
subunit p41 (ARC41) 


6 


AF0060S4 


monocyte 
stimulated 


+ 


+ 




+ 






Arp2/3 protein compex 
subunit p41 (ARC41)) (low 
match) 


1 


AF006084 
















Am2/3 n rote in comolex 
subunit p16(ARC16) 


20 


AF017B07 




+ 


+ 




+ 


+ 




Arpz/w protein complex 
subunit p20 (ARC20) 


2 


AF006087 




+ 












Arp2/3 protein complex 
subunit p21(ARC21) 


3 


AF006086 


W 








+ 






ARP3 (actin-reiated protein 
3. yeast) homoiog (ACTR3) 


11 


AF006083 


W 










+ 




arresiin,beta2(ARKB2) 


1 


AF106941 


B. T, W 


+ 


+ 




+ 






arsM voacienai/ araoniio 
transporter, ATP-binding, 
homoiog 1 (ASNA1) 






" B T 

w, # 


+ 






+ 






aryl hydrocarbon receptor 
nuclear translocator-like 
(ARNTL) 




AF044288 


B 


+ 


+ 




+ 






aryl nyarocaroon receptor- 
interacting protein (AIP) 


1 


U31913 


+ 


+ 


+ 






+ 




aryisuitatase a (aksa) 




X52151 


T activated 


+ 






+ 






asiaiogiycoprotein receptor 
2 (ASGR2) 




Ml 1025 










+ 


+ 




synthetase (NARS) 




— D84273 




+ 






+ 






asDartvl-tRNA synthetase 

091/01 IfrMuwi J Mills »w WW 

(DARS) 




J 05032 


B 








+ 






ataxia telangiectasia 
mutated (includes 
complementation groups A, 
C and D) (ATM) 


1 


U82828 


B, I 








+ 






ataxin-z-iike protein a/lk 
(A2LG) 




AF034373 


B, I 

activated 


+ 


+ 






+ 




atfT" 


1 


AF005887 




+ 






+ 






ATM hinrlinn oca ft A 

transporter (ABCR) (non- 
exact 80%) 




U88667 
















ATP synthase (M-AIPase) 

alnha citKiinit 
cupiici auuuiui, 

mitochondrial 


1 


X 5 9066 
















ATP synthase beta suounn 
gene 




M19482 
















ATP synthase, H+ 
iranspurting, rniiucnwiiwioi 

F0 complex, subunit b, 
isoform 1 (ATP5F1) 


1 


X60Z21 


+ 


+ 




+ 








ATP synthase, H+ 
transporting, mitochondrial 

PO mmnlov cnfoitnit f* 
ru wunipraA, ouwtjiiu w 

(subunit 9), isofdrm 1 
(ATP5G1) 


1 


X69907 


r activated 


+ 


+ 




+ 


+ 




AIP synthase, h+ 
transporting, mitochondrial 
F1 complex, alpha subunit, 
isoform 1, cardiac muscle 
(ATP5A1) 


3 


D14710 
















ATP synthase, H* 
transporting, mitochondrial 
F1 complex, alpha subunit. 
isoform 1, cardiac muscle 
(ATP5A1) (low match) 


1 


D14710 
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|ATP synthase, H* 
transporting, mitochondrial 
F1 complex, beta 
polypeptide (A TP5B) 
ATP synthase, n+ 
transporting, mitochondrial 
F1 complex, gamma 
pol ypeptide 1 (ATP5C1 

ATP synthase, H+ 
transporting, mrto^ondnal 

ci cn ftubuntt q (ATPSJG) _ 

ATP/U I P-binding protein 



AlPase. H+ liauspoiUuy; 
lysosomal (vacuolar proton 
punTP ) 21 kD (ATP6F) , 
VTPase, H+ transporting 
lysosomal (vacuolar proton 

p t,mp^31kD (ATP6E 

A I Pase, H+ transporting, 
lysosomal (vacuolar proton 
pump) 42kD; Vacuolar 
proton-ATPase 
subunit C;V-ATPase. 
subunitC(ATP6P) 
ATPase, h+ transporting, 
lysosomal (vacuolar proton 
pump).alptep^lype^de, 

ATPase, H+ transporting, 
lysosomal (vacuolar proton 
pump), beta polypeptide, 
56758kD, isoform 2 

<ATP6B21 

ATPase, H+ tianb^iNj, , 
lysosomal (v^larp^on | 
p..mp\ member J (ATP6J) 
ATPase, h+ transporting, . 



TJBSOST 



Ara«b4" 



DUmP), SUP """ » ^ ■ ■ . .T 

ATP-bmding cassene 50 
(TNF-alpha stimulated) 
'ABC5C Q 

ATP-bindmg cassette 
protein M-ABC1 
fmito^ondrial) 
ATP-dependent kwm 
heticase 

autoanttgen (Hs.7' 



-A F 02/3U2" 



autoanbgen (HsTJ 
[non-exact 84 %1 
~~ igen (Hs. 

autoanngen I 



axin (AXINIf 
axonemalc 

c hain (PN/ 

BAH -associated proteinL 
mAIAP3)(notv exactS4%) 

basement mam^ne- 
induced gene (1CB1) 



+ 



AHJUUBM" 



IllWiWIV^Ww y ^ 

basic leucine zippei 
nuclear factor 1 (JEM-1) 

fRI2F1 ) 

basic transcription 1 
(BTF3) 



basigin jdSGT 



-D7S75T 



I "+ | + | + | + 
+ 
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B-cell ULUiymphoma 6 
(zinc finger protein 51) 
(BCL6) 


i 


uoui no 
















B-cell translocation gene v 
antiproliferative (BTG) 




X61123 
















BCL2/adenovirus Elb 
19kD-interacting protein 2 
(BNIP2) 


- i 


U15173 


5 








* 


+ 




BCLZ/adenovtrus fclb 
19kD-interacting protein 3- 
like (BNIP3L) 


■i 


AF067396 




+ 




+ 




+ 




bedin i (coiled-coil, 
myosin-iike BCL2- 
interacting protein) 
(BECN1) 


1 


AF077301 


B 


+ 


+ 




+ 






acetylglucosaminyltransfer 
ase II IMGAT2) 


2 


— CJT5128 " 
















beta-2-microglobulin (UM) 


63 


S82297 


+ 1 




+ 


+ 


+ 


+ 


ligh in invasive 
prostate tumor 


beta-hexosaminidase alpha 
chain (HEXA) 


1 


















beta-tubuiin 


7 


wnncoa 

vuuoyy 










•f 


+ 




beta-tubuiin (non-exact. 
76%) 


i 


AF070561 
















beta-tubuiin, pseudogene 


- i 


J00315 
















BING4 


i 


297184 
















biotinidase (BTU) (non-eact 
62%) 


1 


UQ3274 
















biotinidase (Bi U) (non- 
exact 70%) 


1 


U03274 
















biotinidase (biu) (non- 
exact, 56%) 


i 


U03274 
















BIOTINIDASb 
PRECURSOR 


1 


P43251 
















biphenyl nydroiase-ime 
(serine hydrolase) (BPHL) 


1 


X81372 




+ 






+ 






bone marrow stromal cell 
antigen 1 (BST1) 


1 


D21878 










+ 






oox-cepenoeni myc- 
interacting protein isofbrm 
BIN1-10 (BIN1) 


1 


AF043900 
















box-dependent myc- 
interacting proiein isoiurm 
BIN1-10(BIN1) (non-exact. 
64%) 


1 


AF043900 
















Drain myu4/ proiein 


i 
i 


■ AFD53605 

f\ I wwwWw 


T 


+ 


+ 




+ 






branched chain Keto aao 
dehydrogenase E1. alpha 
polypeptide (maple syrup 
urine disease) (BCKDHA) 


3 


214093 


T 




+ 










BRCA1 assoaatea proiein- 
1 (ubiquitin cartoxy- 
tenninal hydrolase) (BAP1) 


1 


D87462 


•+ 


+ 


+ 










BRCA1,Rho7 andvatl 
genes, and ipf35 


1 


L78833 
















breakpoint cluster region 
protein, uterine leiomyoma. 
1 ; barrier to autointegration 
factor (BCRP1) 


2 


AF044773 




+ 


+ 










breakpoint cluster region 
protein, uterine leiomyoma, 
2 (BCRP2) 


2 


AF044774 




•+ 






+ 


+ 




breast cancer anti-estrogen 

rSSISXanCe O \Dvnnu/ 

(non-exact 73%) 


1 


U92715 
















bromodomatn-containing 
protein, 140kD (peregrin) 
(BR140) 


2 


M91585 " 




+ 












Bruton's 

agammaglobulinemia 
tyrosine kinase (Btk) 


1 


IM3424 ' 
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IBratons tyrosine Kinase 
l(BTK) 



Bruton's tyrosine Kinase 
(BTK), alpha-D- 
galactosidase A (GLA), 
L44-)ike ribosomal protein 
(L44L)and FTP3 (FTP3) 



res* 



U7B02/ 
U7802/ 



AF 108083 



[BTGZ1BT525 



B IK. region clone ttp 



U7B027 



m IK re gion clone ttp-3 

[BDB3 (budding uninnioited 
by benzimidazoles 3, 
east) homolog (BUB3) 



T" 

-2T 



U01923 
AF053304 



|yi 

butyrate response factor i 
(EGF-response factor 1) 
(BRF1) 



X79067 



butyropniiin (BTM) 



U 90543 



butyropniiin like receptor 



AB020625.1 



CAU repeat containing 



AGH32 



T 

T 



U80/44 



U80 7 43 



calcium cnannei, voitage- 
dependent, L type, alpha 
1D subunit (CACNA1D) 

(low match) 

calctunvcalmoduim- 
dependent protein kinase 
(CaM kinase) II gamma 
|(CAMK2G) 



M83568 



AF069755 



I calaum/calmodulin- 
dependent protein kinase 
I kinase (KIAA0787) 



AF1012B4 



calmodulin (=M1S311) 



D4S88 7 
RI273T5 



calmodulin i 
(phosphoryiase kinase, 
delta) (CALM1) 



calnexin (CANX) 



M94859 
X04366 



TT 

~r 



calpain, large polypeptide 
|L1 (CAPN1; 



Icalpain, large polypeptide 
.2 (CANP2 



M232M 
X041W 



calpain, small polypeptide 
KCAPN4) 



cai 



Ipastatin (CAS I) 



D16217 



Caiponm ~t ~~~ 
calponm2((JNN2) 



D83735 
T38373T 



-B7T 



calpomn2(CNN2)(low 
I score) 



083735 



Icalumenin (CALU) 



KF0T375S 
L05912 



IcAMK response element- 
binding protein CRE-Bpa 
(H GS16SL1S.1) 



cAftP-depenoent protein 
Ikinase type II (Ht31) 



KDS0360 
AF00967U 



canicular mumspecmc 
organic anion transporter 
(CMOAT2) 



capping protein (acun 
filament) muscle 2-line, 
l alpha 1 (CAPZA1) 



capping protein (aeon 
filament) muscle Z-line, 
aloha 2 (CAPZA2) 



05B537 



■B7T 



U03269 



capping protein (acun 
filament) muscle 2-line, 
beta (CAPZB) 



U03271 
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capping protein (actin 
(CAPG) 


8 


" W 9434b 








+ 








carbamoyt-phosphate 
synthetase 2, aspartate 
transcarbamylase, and 
dihydroorotase (CAD) 


1 














+ 




carbonic anhydrase v, 
mitochondrial (CA5) 


1 


"L19297 




+ 












carooxypeptidase u (uku) 


3 


U6509U 






+ 










caniiiints/acyiuii i mine 
transiocase (CACT) 


i — 


~~ "Y10319 




+ 


+ 




+ 






oas-or-ivi ^murine/ 
ecotropic retroviral 

UcUlOlUlllnlllJ OO^Uvl IvO 

(cbl) 


5— 


— X57110 
















v^aSQili iMiiaow i ) alalia i 

(CSNK1A1) 


1 


L37042 


+ 


+ 


+ 






+ 




casein Kinase 2, aipna i 

nnK#nentiHA ^CSNKPA'H 
puiypepuue ^oiiiw> i \ 


2 


M552B5 


B 


+ 






+ 


+ 




casein Kinase I gamma 3L 
(CSNK1G3L) 


i 


AF049090.1 
















casein Kinase it alpha 
suDunn^— o f 


1 


X69951 
















CASP8 and f-ADD-like 
apoptosis regulator 


4 


AKJ1W5U 








+ 


+ 


+ 




caspase 1 , apoptosis- 
related cysteine protease 

^inieneuRui i , utsia, 

convertase) (CASP1) 


7 


U13637 








+ 








caspase 10. apoptosis- 

rooiou cyj>it?iiits pi u lead 

(CASP10) 


i 


U60519 


B, t activated, 1 
lymphoma 




+ 






caspase 3, apoptosis- 
reiaieo cysteine pruieaso 
(CASP3) 


3 


U1373/ 


B.T 


+ 


+ 




+ 






caspase 4, apoptosis- 

reiaiou cyoicine pi uicasK? 
(CASP4) 


6 


U25804 


+ 


+ 


+ 






+ 




caspase 5, apoptosis- 
reiaieo cysieine protease 
(CASP5) 


1 


U28015 






+ 










caspase 8, apoptosis- 
related cysteine protease 
(CASP8) 


2 


X98173 








+ 




+ 




caspase 9, apoptosis- 
related cysteine protease 
(CASP9) 


1 


U56390 


5 






+ 








cataiase (UAi) 


5 


X0407B 


B 


+ 


+ 




+ 






catechoMj- 

methyltransferase (COMT) 


1 


M65Z13 




+ 


+ 




+ 






catenin (cadhenn- 
assodated protein),, alpha 

1 (102KU) (CTNNA1) 


6 


D 14705 




+ 


+ 










cathelictdin antimicroDial 
peptide (CAMP) 


1 


X89858 


B 














cathepsin b (U i 5b) 


4 


L16510 






+ 










catheosin C (CTSCJ 


3 


U79415 




+ 


+ 


+ 




+ 




cathepsin u (lysosomal 
as party i protease) (U i oU; 


4 


M11233 




+ 


+ 




+ 






cathepsin t(Cibh) 


1 


J05035 
















cathepsin Ci (UibU) 


1 


M1611/ 


T, W 




+ 










cathepsin s (CTSS) 


34 


M86553 


B, Monocyte stimulate* 
lymphoma 


,T 


+ 


+ 




cathepsin W (tymphopain) 
(CTSW) 


4 


AF013611 
















CBFi interacting 
corepressor CIR (=1103644 
recepin) 


1 


AF09829/ 
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CU74 antigen (invariant 
polypeptide of major 
histocompatibility complex, 
class II antigen-associated) 
(CD74) 


72 


KU1144 


+ 














CD79A antiqen 
(immunogloBulin- 
associated alpha) (CD79A) 


2 


M8Q46Z 
















CD 79b antigen 
(immunoglobulin- 
associated beta) (CD79B) 


2 


M8995/ 


+ 














CD8 antigen, alpha 
polypeptide (p32) (CD8A) 


2 


M27161 


+ 














CD8 antigen, beta 
polypeptide 1 (p37) 
(CD8B1) 


1 


XI 3445 


w 














CD81 antigen (target ot 
antiproliferative antibody 1 


1 


M33680 






+ 






+ 




CD83 antigen (activated b 
lymphocytes, 
mmunoglobulin 
superfamily) (CD83) 


1 


Q01151 


a 




+ 






+ 




CD84 antigen (leukocyte 
antigen) (CD84) 


1 














+ 




CD86 antigen 


1 


LZOZOs 
















CD9 aniigen (p24) (CU9) 


2 


M 38690 






+ 






+ 




L»uy/ anugen \uu»(^ 


T2~ " 


""X84700 


+ 


+ 




+ 








anugen \uua/ j 
(noirvexact 59%) 




P48960 
















exact 62%) 


1 


X94630 


+ 


+ 




+ 








CDC23 (cell division cycle 
23, yeast, homolog) 
(CDC23) 


1 


AF053977 




+ 






+ 


+ 




CDC37 homolog 


1 


U63131 


B 








+ 






Cdc42 effector protein a 
(CEP3) 




AF 104857 " 


b 




+ 










CDCTOe kinase (CLK) 


1 


L29219 








+ 




+ 




CDC-Jike kinase 2 (CLK2) 


i 


AF023268 


b 


+ 


+ 










CDWbZ anugen 
(CAMPATH-1 antigen) 
(CDW52) 


13 


X15183 


i activateo 














cell cycle progression 
restoration 8 protein(CPR8) 


1 


AP01 1 794 
















ceil division cyae 10 
(homologous to CDC 10 of 
S. cerevisiae) (CDC 10) 


4 


572008 


+ 














cell division cycle 20, 
S.cerevisiae homolog 
(CDC20) 


1 


U05340 






+ 










cell division cycle zt>b 
(CDC25B) 


b 


£68092 


+ 




+ 










cell division cyae z-uice i 
(PITSLRE proteins) 
(CDC2L1) (non-exact 42%) 


1 


AF 06751 4 
















cell division cyae 4Z (<i i k- 
binding protein, 25kD) 
(CDC42) 


5 


M36W3 


+ 


+ 




+ 




+ 




cell division protein (non- 
exact 68%) 


1 


AP063015 
















CPLL-CYCLb NUCLkStT" 
AUTOANTIGEN SG2NA 
(S/G2 NUCLEAR 
ANTIGEN) 


1 


Q 13033 
















centromere protein b 
(80kD) <CENPB) 


1 


X55039 




+ 












cep250 centrosome 
associated protein 


3 


AF02266b 


B 


+ 






+ 







31 



WO 00/40749 PCT/CAOO/OOOOS 



ceroid-lipofuscinosis, 
neuronal 2, late infantile 
(Jansky-Bielschowsky 
disease) (CLN2) 


7 


AF01745B 




+ 




+ 


+ 




ugh in bone 


c-fgr (=M6387/ 
nonreceptor protein- 
tyrosine kinase (fgr)) 


6 


















CGi-i a protein 


3 


AF1329&3.1 
















chaperonin containing 
TCP1 subunit 3 (gamma) 
(CCT3) 


1 


X74801 
















cnaperonm containing 
TCP1 subunit 4 (delta) 
(CCT4) 


1 


AF026291 




+ 


+ 




+ 


+ 




chaperonin containing 
TCP1, subunit 6A (zeta 1) 
(CCT6A) i 


4 


L2770B 


B 


+ 


+ 










chaperonin containing 
TCP1 subunit 7 (eta) 
(CCT7) 


4 


AF025292 


a 


+ 








+ 




ChediaK-Higasm syndrome 
1 (CHS1) 


1 


U57b'1b 


B, I 
lymphoma 


+ 


+ 




+ 






nhediak-Hiaashi svndrome 
1 (CHS1) (low score) 


1 


U67815 
















chemokine /u-C motif) 
receptor 2 (CCR2) 


4 


U039Ub 
















chemokine (u-u motif) 
receptor 4 (CCR4) (low 
match) (may contain 
repeat) 


1 


X8574U 
















chemokine (G-u motif) 
receptor 7 (CCR7) 


6 


- L31581 
















chemokine (OX3-v;) 
receptor 1 (CX3CR1) 


5 


U2035U 




+ 












chemokine (OX-u mom), 
receptor 4 (fusin) (CXCR4) 


5 


M99293 


+ 














chitinase 3-hKe i (cartilage 
giycoprotein-39) (CH13L1) 


2 


M 8092 7 
















chitinase 3-bke 2 (CHI3L2) 


2 


U49B3S 
















chlonae channel i , 
skeletal muscle (CLCN1) 


1 


~ G1B2S0 
















chlonae channel 6 
(CLCN6) 


1 


D28475 




+ 


+ 










Chlonae intracellular 
channel 1 (CLIC1) 


1 


U93205 




+ 


+ 










chonarortin sulfate 
proteoglycan 2 (versican) 
(CSPG2) 


5 


- X15998 






+ 










chonarortin sulfate 


2 


J02814 






+ 






+ 




chromatin assembly raaor 
1 p48 subunit (CAF-1 P48 
cuhunit) (retinoblastoma 
binding protein p48) 
(retinoblastoma-binding 
protein 4) (MSI1 protein 
homolog) 


1 


Q09028 
















chromooomain neiicase 
DMA bind in a orotein 1 
(CHD1) 


2 


■ AF006513 
















cnromoaomain neiicase 
DNA binding protein 1-like 
(CHD1L) 


1 


AF0541// 
















chromodomain neiicase 
DNA binding protein 2 
(CHD2) 


1 


AF006514 




+ 


+ 




+ 






cnromoaomain neiicase 
DNA binding protein 3 
(CHD3) 


1 


- AF006515 
















cnromoaomain neiicase 
DNA binding protein 4 
(CHD4) 


5 


X86691 


+ 


+ 


+ 


+ 




+ 
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chromosome 4™n 
r eading frame 1 (C40RF1) 

3iromosome condensabwii | 
l4ike(CHC1L) 
chromosome JTopen 
raarimg frame 5 (CXORro) 



|ci gb 

{citrate synthase ^t>) 



T" 
T 



-KFUZ5WT 



AF04/U4Z 



^uirmTheavy V 
like2(CLTCL2) „ , 
clathnn, light poiypepuoe 
f Leal (CLTA) (low match) 

assodated/assembly/adapt 
or protein, medium 1 
fCLAPMD 

cleavage stimulation lw<}pr, 
3' pre-RNA, subunit2 64kD 
fCSTF2) (non-exact 8 2%) 
cleavage sbmulabon lauU, I 
3' pre-RNA, subunrt 3. 
77kP iCSTF3) 
|cIK3 



[done 2381 b (Hs.BZWST 
felone24by2mHNA 



equence _ 

'lq/MHUbHA receplm 

C1oR(p)0 

rdustenn (complement lysis 
inhibitor . SP-40,40, 
sulfated glycoprotein 2, 
(testosterone-repressed 
prostate message 2 
laoolipoprotem J)jCuJ)_ 



D883/r 



~+~T + 



U9433 5 " 



+ + + 
+ * ♦ I + 
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coaiomei protein cuiitfjivA, 

subunit alpha (COPA) 




U24105 


i 


+ 






+ • 






wOliiin i ^non-muscio/ 
(CFL1) 


13 


X95404 


+ 


+ 


+ 




+ 


+ 1 


nigh in tetal brain 


cold inducible RNA-binding 
protein (CIRBP) 


7 


1378134 




+ 


+ 






+ 




cold shock domain protein 

A (C5DA) 


3 


X95325 




+ 


+ 










collagen, type ix, aipna * 
(COL9A2) 


3 


AF-0194UB 


B 














colony stimulating tactor i 
receptor, formerly 
McOonough feline sarcoma 
viral (v-fms) oncogene 
homolog (CSF1R) 


3 






+ 






+ 


+ 




colony stimulating tactor 2 
receptor, beta, low-affinity 
(granulocyte-macrophage) 
CSrZKb) 


0 


















colony stimulating tactor i 
receptor, beta, low-affinity 
(granulocyte-macrophage) 
(CSF2RB) (low match) 


1 


M59941 
















colony stimulating Tactor j 
receptor (granulocyte) 
(CSF3R) 


1 o 


X55720 
















complement component b 
receptor i (Coa uganoj 
(C5R1) 


1 


M62505 


L 














conserved gene amplified 
in osteosarcoma (OS4) 


2 


AF000152 






+ 


+ 




+ 




CQP9 (constitutive 
photomorphogenic, 
Arabidopsis, homolog) 
subunit 3 (COPS3) 


2 


AF031647 




+ 








+ 




COPS homolog (HUUK9) 


2 


U512U5 


B 


+ 


+ 




+ 


+ 




uukii protein, nomoiog or 
s. cerevisiae SEC23p 
(SEC23A) 


4 


X97U64 




+ 


+ 










copinei(CPNEI) 




U83246 


B 


+ 


+ 










copinel (CPNE1)(low 
score) 


1 


U83246 
















coproporphynnogen 
harderoporphyria) (CPO) 


1 


Dieen 






+ 










GUI C~UIJ IUII ly laMWI , WW 

subunit (CBFB) 


r 


" L20298 




+ 














22 


X89109 


T, W 


+ 


♦ 




+ 






coronin (low matcn) 


1 


U34690 
















coronm (non-exact, n w /o) 


1 


X89109 
















cot (cancer usana inyroiaj 


1 


D14497 


+ 




+ 






+ 




cryptocnrome 1 


1 


D84857 




+ 












CTD (carboxy-terminai 
domain, kin a polymerase 
II, polypeptide A) 
phosphatase, subunit 1 
I ur* i; 


1 


AF081287 






+ 


+ 




+ 




otermmai binding protein 
1 (CTBP1) 


■" 1 


U37408 


B 


+ 


+ 




+ 






U-terminai binding protein 
2 (CTBP2) 


2 


ArQ lOOUY 
















cuti tnpiet repeat, kna- 

hinHirvi nmtetn 1 
uinutny di www i i 

(CUG8P1) 


3 


U63289 




+ 


+ 


+ 




+ 




cullin 1 (CUL1> 


3 


U58087 




+ 


+ 


+ 




+ 




cuUin 3 (CUL3) 


2 


U5S089 




+ 


+ 










cut (urosopnuaHike i 
(CCAAT displacement 
protein) (CUTL1) 


1 


M74oyy 


B 


+ 
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cvdTnD2 (CCND2J 


2 


u 13639 






+ 


+ 








cyclin D3{CCNU3) 


5 


M92287 


B. I 

lumnhnma 




+ 




+ 






cyclin G1 (CNNU1) 


1 


1378341 


- 7 B 














cyclin I 


3 


050310 


b 








+ 






cyclin 12 (CNN! 2) 


1 


AI-048732 


B, T 
lymphoma 


B 












cyciin-dependent Kinase 2 
(CDK2) 


1 


X62071 
















cyciin-dependent Kinase 
inhibitor (p27Kip1) 


1 


S76986 
















cyciin-dependent Kinase 
inhibitor 1 A (p21,Cip1) 
(CDKN1A) 


2 


S67388 


+ 


♦ 


+ 






+ 




CYP2D7-CYK2U© 
intergenic region (partial) 


1 


AaUbiO 
















cystatin B (stefin B) (us i b) 


1 


L03558 






+ 




+ 


+ 




cysteine and glycine-ncn 
protein 3 (cardiac LIM 
protein) (CSRP3) 


5 


L0400# 
















cytidine deaminase (UUA) 


2 


L27943 










+ 






cytochrome b 


1 


AF042500 
















cytochrome b(CYTB) 
(isolate Aus5) 


1 


AFW2518 
















cytocnrome d{-z*oj oeia 
chain N-terminai region (X- 
linked granulomatous 
disease gene) 




X05B95 " 
















cytochrome b-245, beta 
polypeptide (chronic 
granulomatous disease) 
(CYBB) 




X04011 


+ 






+ 




+ 




cytochrome C 




P00001 
















cytochrome c oxidase 
subunrt IV (COX4) 


i 


U90915 


I 


+ 


+ 










cytochrome c oxidase 

ci i hi in it Vh SCOX5Eft 


2 


M59250 










+ 






cytochrome c oxidase 
subunit Vll-related protein 
(COX7RP) 


6 


AB007618 




+ 


+ 


+ 




+ 




cyiOKine suppressive anu- 
inflammatory drug binding 
protein 1 (p38 MAP kinase) 


T~" 


L35263 


1 J 4 1 IWI V WwT *w 


+ 


+ 










Cytoplasmic 
antiproteinase=38 kda 
intracellular serine 
proteinase inhibitor 


1 


S69272 






+ 










cytotoxic granule- 
associated RNA-binding 
protein p40*TlA-1 


1 


S70114 
















0123 (0123) 


1 


014878 


+ 


+ 








+ 




D2-2 


1 


AF019226 
















D38 


1 


X74802 
















damage-specific una 
binding protein 1 (127kD) 
(DDB1) 


2 


AJ0029&6 


+ 


+ 


+ 


+ 


+ 


+ 




DCHT (low match) 


1 


AF017636 
















DEAO/H (Asp-Glu-Ala- 
Asp/His) box binding 
protein 1 (DDXBP1) 


1 


U78524 




+ 




+ 


+ 






DEALVH (Asp-Glu-Ala- 
Asp/His) box polypeptide 
(72KD)(P72) 


2 


U59321 


T 


+ 


+ 






+ 




DEAO/H (Asp-Glu-Ala- 
Asp/His) box polypeptide 1 
(00X1) 


l 


■ X70649 




+ 


+ 






+ 
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DEADW (Asp-Ulu-Ala- 
Asp/His) box polypeptide 




36 
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differentiated bmoryo 
Chondrocyte expressed 
gene 1 (DEC1) (low match) 


1 


AB0M066 
















differentiation antigen 
CD20 


i 


L23415 
















DiGeorge syndrome critical 
region gene 2 (DGCR2) 


1 


X84076 




+ 


+ 






+ 




dihydrolipoamide 
dehydrogenase (E3 
component of pyruvate 
dehydrogenase complex, 
2-oxo-glutarate complex, 
branched chain keto acid 
dehydrogenase complex) 
(DLD) 


2 


J03620 




+ • 






+ 


+ 




rtihv/rimiir\nsiminA 5*v- 
vjinyui wiipuaii nuo w- 

acetyitransferase (E2 
component of pyruvate 
dehydrogenase complex) 
(DLAT) 


1 


Y00978 


B 


♦ 










• 


HiKurlrnnunmirlinstCAaiiko 7 
uinyuiw|JYf iiiiiuii ickwiiiw 

(DPYSL2) 




— D78013 




+ 


+ 




+ 


+ 




fiind nono 

UIUO v^OMO 


^_ 


Y10571 
















rlmthAria tnvin resistance 

protein required for 
diphthamide biosynthesis 
(Saccharomycesjhlike 2 
(DPH2L2) 


3 


AF053003 


a 


+ 


+ 










disintegnrvprotease (non- 
exact 72%) 


1 


Y 13323 
















DJ-1 protein 


Z 


AF021819 


+ 




+ 


+ 








Dmx-like 1 (L5MXL1) 


1 


AJ005821 






+ 


+ 








DNA (cytosine-5-)- 
methyltransferase 1 
(DNMT1) 


3 


X63692 


T activated, 
iymphoma 


♦ 












dna fragmentation factor, 
40 kD, beta subunit (DFFB) 


1 


AI-U64U19 
















DNA fragmentation factor, 
45 kD, alpha subunit 
(DFFA) 


2 


U91985 


T 


♦ 


+ 










DNA mismatch repair 
protein (hMLH1) 


1 


U17840 
















dna segment on 
chromosome X (unique) 
648 expressed sequence 


3 


M64241 


+ 


+ 




+ 


+ 




high in many libranes 


UINn 9CyilK?lll, ©II ly Iv7 KAjyJy 

probe LNS-CAI/LNS-CAIi 
(deleted in polyposis 
(D5S346) 


— 3 


— M73547 








+ 








DNA-damage-mduciDie 
transcript 1 (DDIT1) (low 
match) 


1 


L2449B 
















unaj protein 


1 


AJUU13Uy 
















DnaJ protein 


1 


AJ001309 
















docxing protein A dOKU 
(DOK2) 


1 


AF034970 
















dolichyi- 

diphosphooltgosaccharide- 
protein glycosyttransf erase 
(DDOST) 


1 


D8906U 












+ 


activaxeo i cen i 


dolichykphosphate 
mannosyttransferase 
polypeptide 1, catalytic 
subunit (DPMI) 


1 


086198 


i activated 


+ 


+ 










down-regulated by 
activation (immunoglobulin 
superfamily) (DORA) 


1 


"-AJ223183 
















down-regulated in 
adenoma DRA (low match) 


1 


P40879 
















U-type cyciirvinteracting 
protein 1 (DIPt) 


1 


AF0825S9 


B 








+ 


+ 
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(RNA/RNPj 
complex 1-interacting) i 
(dusp11) 
tdual speahaiy 
phosphatase 3 (vaccinia 
virus phosphatase VHl- 
Uated) (W s ™ 



raynamran vuynwuuii 
complex 50 kD subunrt) 
(DCTN-50) (non-exact 

raynein, axonemal, heavy 
polypeptide 17-like (non- 

S7%aa) 
raynein, cytoplasmic, ligni 
intermediate polypeptide 2 
( ONCLI2) , . , 

nffynein, cytoplasmic, Tight 
intermediate polypeptide^ 
(DNCU2) (non-exact, 69 h\ 
dyskeratosis conge"- 1 ft 
7 S kerin (DKC1) 
aystonia 1, torsion 
(autosomal dominant) 
1(DYT1) 
" itrooi 



fays 



jTevin,beta(UINBr 
iphia myobniwt- 



aVSuupnka 1 1 iy wiw« »»~- i 

containing WD repeat motif 
fDMWD) 

(dystrophia myotonica- 
orotein kinase (DMPK ^ 
I dystrophin (muscular 
dystrophy, Duchenne and 
Becker types) (DMD) (low 
U a »rh.59%aa) — 
Ei B-5bkba-assoctated 

I protein 



on factor li 



fe2F transcnpbon racbrj* 
pinT/piao-bindinq g2P4j 

iE2F transcnpbon tadoi i 
piy^nding ( ^F 5) 

domain transcription factor) | 
UELF1) 

E74-liKe tadoi <t i 
domain transcription factor) 

(ELF41 1 

domain° tran^^onfactor) 
(ELF4) (non-exact 71%) 
ready development ~ 

f induced U-prolem 



1 



coupledreceptorjEBl«__ 
ecotropic viral integration 



-SRJ2272 
— 05267" 



AJOU/bbtT 



■w 



■X8509ti 



U892/8" 



TD5T77" 
M6UB3U 
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ectin, galactoside-bmding, 
soluble, 1 (galectin 1) 
(LGALS1) 


1 


J0445B 
















4 (EGFL4) 


1 


AB011541 
















t;ir>fc*doovudiou pur 

homolog 


3 


OT32B1 


B 


+ 








+ 




elastin (supravalvutar aortic 
stenosis. Williams-Beuren 

9YI1UI UII19/ ^tLii/ \ivw» 


1 


M24782 




+ 


+ 










elav-type RNA-Oinding 


3 


U59546 
















electron-transfer- 
flavoprotein, alpha 
polypeptide (glutaric 
aciduria II) (CTFA) 


2 


J04058 




+ 












ELK3, 1 1 s-domain protein 
(SRF accessory protein 2) 
(ELK3) 


2 


Z36715 












+ 




elongation factor i-oeta 




L204U4 
















elongation factor is 
(mitochondrial protein) 




AF1 10399 
















elongation factor Tu- 
nuclear encoded 
mitochondrial 


— \ — 


X84B94 
















eMDC II protein 


— 1 — 


AJ242015.1 
















emsi sequence (mammary 
tumor and squamous cell 
carcinoma-associated 
(p80/85 src substrate) 
(EMS1) 


— i — 


M98343 




+ 


+ 




+ 






endogenous retroviral 
element HC2 




270654 
















endosumne alpha (fcNSA) 




X99906 


T 


+ 












endothelial differentiation, 
sphingolipid G-protein- 




M31210 




+ 


+ 






+ 




endothelial differentiation, 
sphingolipid G-protein- 
coupted receptor, 1 (EDG1) 
(low match 66%) 


^ 


M31210 
















endothelial monocyte- 
activating polypeptide 
(EMAPII) 




U1U I i f 
















enolase 1, (alpha) (ENUi) 




(V1 140/0 
















enoiase 2, (gamma, 
neuronal) (EN02) 




X51956 




+ 












enolase-aipha 




D28437 
















enoyl coenzyme A 
hydratase 1, peroxisomal 
(ECH1) 




U 16680 
















enoyl coenzyme A 
hydratase, short chain, 1, 
mitochondrial (ECHS1) 


— - 


013900 




+ 


+ 




+ 


+ 




tNOYL-COA 

uvnp ATA CP 
n YUrv* i Mot, 

MITOCHONDRIAL 

PRECURSOR (SHORT 

CHAIN ENOYL-COA 

HYDRATASE) (SCEH) 

(ENOYL-COA 

HYDRATASE 1) (low 

match, non-exact 56%) 




P30084 
















epidermal growth factor 
receptor pathway substrate 
15(EPS15) 


2 


U07707 




+ 








+ 
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fcPlUIUYMAL 

SECRETORY PROTEIN 
E1 PRECURSOR (EPI-1) 
(He i) (crlulUYMAL 
SECRETORY PROTEIN 
14.6) (ESP14.6) 


2 


U 100OO 
















epithelial membrane 
protein 3 (fcMjro) 


1 


U8794/ 




+ 


+ 






+ 




Epoxide hydrolase 1 , 
microsomal (xenobiotic) 
(EPHX1) 


1 
















+ only 


ERCC2 (=L47234) 


1 


X52221 
















ERF-2 


3 


U07B02 


+ 




+ 


+ 




+ 


high in gati Bladder 


bKp/o protein 


i 


— XU4910 


+ 


+ 




+ 








erythrocyte memorane 
protein 


2 


MB1635 
















erytnroieuKemtc ceils K&62 


2 


U5343 
















EST (Hs.189509) 


2 


U2416ti 
















estrogen receptor-related 
protein (hERRal) 


i 


















E5 1 s, Mignly similar to 

ADENYLOSUCCINATE 

SYNTHETASE 


1 


X66503 






+ 










ESls, Moderately similar to 
cysteine-rich fibroblast 
growth factor receptor 


i 


U28811 


+ 


+ 


+ 


+ 




+ 




ET binding factor 1 (SBM) 


i 


U93181 


+ 


+ 








+ 




ets domain protein ERF 


1 


U15653 


+ 


+ 


+ 


+ 




+ 




eukaryottc translation 
elongation factor 1 alpha 1 
(EEF1A1) 


326 


X03558 


T 


+ 








+ 




eukaryottc translation 
elongation factor 1 alpha 1 
(EEF1A1)(low match) 


1 


X03558 
















eukaryottc translation 
elongation factor 1 alpha 1 
(EEF1A1) (low match) 


1 


— X03558 — 
















eukaryottc translation 
elongation factor 1 beta 2 
(EEF1B2) 


5 


X50489 


+ 




+ 


+ 




+ 




eukaryottc translation 
elongation factor 1 delta 
(guanine nucleotide 
exchange protein) (EEF1D) 


1 


Z21507 


+ 


+ 


+ 


+ 


+ 


+ 




eukaryottc translation 
elongation factor 1 gamma 
(EEF1G) 





L. 1 1 DO 1 
















eukaryottc translation 
elongation factor 2 (EEF2) 


■i 


AO l"*00 












+ 




eukaryottc translation 
initiation factor 2 V subunit 1 
(alpha. 35kD ) (EIF2S1) 


1 


J02545 
















eukaryottc translation 
initiation factor 2, subunit 2 
(beta, 38kD ) (EIF2S2) 


1 


M29536 
















eukaryottc translation 
initiation factor 2, subunit 3 
(gamma, 52KD) (EIF253) 


3 


L19161 
















eukaryottc translation 
initiation factor 3, subunit 
10 (theta. 150/170kD) 
(E1F3S10) 


2 


U78311 
















eukaryottc translation 
initiation factor 3, subunit 2 
(beta, 36kD) (EIF3S2) 


3 


U36764 


+ 


+ 




+ 


+ 


+ 


" high in wmte Diooa 
cells 


eukaryottc translation 
initiation factor 3, subunit 3 
(gamma, 40kD) (EIF3S3) 


5 


U54559 


+ 










+ 


' high in spleen ~ 


eukaryottc translation 
initiation factor 3. subunit 4 
(delta, 44kD) (EIF3S4) 


9 


AF020833 




+ 




+ 




+ 
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eukaryotic transiaiion 
initiation factor 3, subunit 6 


4 


U94175 


+ 






+ 




+ 


high in bladder 


eukaryotic translation 
initiation factor 3, subunit 6 
Vfclroooj 


1 


U62962 




+ 




+ 




+ 


Highly represented 
(1.4833 pet) in library 
36 human gall 
bladder 


eukaryotic translation 

initiation fan+nr ^ ciiHlinft 7 

(zeta, 66/67kD) (EIF3S7) 


3 


U54558 


+ 






+ 




+ 




eukaryotic translation 

initiation f^ftrxr ^ ciihtmit ft 

110KD (EIF3S8) 


5 


U46025 


+ 


+ 


+ 


+ 


+ 


+ 


high in testis 


eukaryotic translation 

initiation f an4nr A. namms 1 

inruauon Tacior *t gamma, i 
(EIF4G) 


1 


AF012088 
















eukaryotic translation 

initiation foi/*4nr A. namnns 1 
inillaUOn TauQi H yeHiima, I 

(EIF4G) (low match) 


1 


AKJ120S8 
















eukaryotic translation 
iniuauon Tacior *♦ gamma, i 
(EIF4G1) 


2 


D12686 
















eukaryotic transiauon 

initiation f?r4nr /4 namma O 

initiation racior <♦ gamma, c 
(EIF4G2) 


6 


U73824 


+ 


+ 




+ 


+ 


+ 




eukaryotic translation 

initiation f of*4/^r A namma. 9 

initiation Tacior 4 gamma, ^ 
(EIFG2) 


2 


U76111 


+ 


+ 


+ 


+ 


+ 


+ 




euKaryouc 1 ran si anon 
initiation factor 4A, isofonm 





ET3735 

u Iwf "*<J 














'mi **" " 


eukaryotic translation 
initiation factor 4A, isoform 


11 


U30655 


+ 


+ 






+ 


+ 




eukaryotic translation 

initiation factor 4R rPIF4Bl 


18 


X55733 




+ 








+ 




eukaryotic translation 

initiation factor AP (F\F4P\ 


1 


P06730 
















Eukaryotic translation 

initiation factor 4P hindino. 

protein 2 (EIF4EBP2) 


3 


L36056 


T.B 








+ 






eukaryotic translation 
initiation factor 4H (EIF4H) 


Z 


Q15056 
















eukaryotic translation 
initiation factor 5 (EIF5) 


Z 


U49436 


+ 


+ 




+ 


+ 






eukaryotic translation 
termination factor 1 (ETF1) 


2 


U50176 


+ 


+ 




+ 




+ 




EVl 2 protein 


1 


M56z6ti 




+ 












fcwing sarcoma breakpoint 
region 1 (EWSR1) 


1 


X66899 


+ 




+ 


+ 




+ 




EWS/KLM activated 
transcript 2 homolog (EAT- 
2) 


2 


AF020254 
















EWS-felA-h chimenc 
protein 


1 


U35622 
















excision repair cross- 
complementing rodent 
repair deficiency, 
complementation group 1 
(includes overlapping 
anti sense sequence) 
(ERCC1) 


1 


"W28650 


+ 


+ 








+ 




excision repair cross- 
complementing rodent 
repair deficiency , 
complementation group 5 
(xeroderma pigmentosum, 
complementation group G 
(Cockayne syndrome)) 
(ERCC5) 


i 


Au99 / O 








+ 




+ 




exostoses (mumpie)-iiKe 3 
(EXTL3) 


1 


AF001690 




+ 


+ 


+ 








F11 


1 


X77744 








♦ 
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FI-ATPase beta suDunit 
F-1 beta) _ 


2 


X03559 
















-anconi anaemia group A 


2 


283095 
















Fancont anemia, 
complementation group A 
(FANCA) 


1 


X99226 




+ 


+ 


+ 








far upstream element 
(FUSE) binding protein 1 
FUBP1) 


2 


U05040 






+ 










tarnesyi aipnosphate 

synthase (farnesyl 

pyrophosphate 

synthetase,dimethylailyltra 

nstransferase T 

geranyttranstransferase) 

(FDPS) 


i 


J05252 


+ 


+ 


+ 


+ 




+ 




farnesyl-dipnosphate 
famesyltransf erase 1 
(FDFT1) 


2 


X69141 


+ 


+ 


+ 


+ 


+ 


+ 




tamesyitransterase, LAAX 
box, beta (FNTB) 


2 


L00B35 




+ 


+ 










Pas iigano (gene and 
promoter region) 


1 


AF044oo3 
















Fas-iigand associated 
factor 1 


1 


— 070557 — 
















fatty-aad-coenzyme A 
lipase, long-chain 1 
(FACL1) 


4 


- D10040 


+ 


+ 


+ 


+ 




+ 




Fc fragment of IgA, 

aT £— — /I*" ^ A D\ 

receptor for (r CAR) 


1 


X54160 
















Fc fragment ot igt, high 
affinity I, receptor for 
gamma polypeptide 
(FCER1G) 


1 


— M33195 


+ 


+ 


+ 


+ 




+ 




Fc fragment ot igt. low 
affinity II, receptor tor 
(CD23A) (FCER2) 


2 


X04772 




+ 












Fc fragment ot ig<J, low 
affinity lla, receptor for 
(CD32) 


6 


M31932 


+ 




+ 


+ 


+ 


+ 




Fc fragment ot igt?, low 
affinity lla, receptor for 
(CD32) (FCGR2A) 


1 


X62572 


+ 




+ 


+ 




+ 




Fc fragment ot igu, iow 
affinity Ilia receotor for 
(CD16) (FCGR3A) 


34 


— X07934 — 


+ 






+ 








Fc fragment ot igG, 
receptor, transporter, alpha 
(FCGRT) 


3 

- 1 


— U 1225b — 
" Z13983 




+ 


+ 


+ 


+ 




high in many iiDranes 


fo-tgr 

Fc-gamma-receptomio 
(FCGR3B) 


I. 


















feline sarcoma (snyder- 
Theilen) viral (v- 
fes)/Fujinami avian 
sarcoma (PRCH) viral (v- 
fps) oncogene 


3 


X06292 
















female stenie nomeotic- 
related gene 1 (mouse 
homolog) (FSRG1) 


2 
9 


X96670 

■ Y09188 


+ 


+ 




+ 




+ 




ferritin L-ciiain 

Temun, neavy poiypepuao 

(FTH1) 


4 
1 


' ' M11146 
" Y09232 


+ 


+ 


+ 


+ 


+ 


+ 




tertiiin aipna pseuaogene 
tetal Aizneimer antigen 
(FALZ) 




U 05237 — 




+ 












tetal ig neavy chain 
variable region 


1 
1 


" M34024 
X5B597 


+ 


+ 


+ 


+ 


+ 






fibnllann (r-UL) 
fibnnogen-like protein 2 

if™) 


3 


236531 
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fibroblast growth tactor 
receptor 2 (bacteria- 
expressed kinase, 
keratinocyte growth factor 
receptor, craniofacial 
dysostosis 1, Crouzon 
syndrome) syndrome, 
Pfeiffer syndrome, 
Jackson-Weiss) (FGFR2) 


1 


M3571H 






+ 


+ 


+ 


+ 




ticonn (coiiagen/nonnogen 
domain-containing) 1 
(FCN1) 


19 


D83920 
















filamin A, alpha (actm- 
binding protein-280) 
(FLNA) j 


2 


X53416 
















filamin b, oeta (actin- 

kin/linn nmtai^07ft^ 

Dtnomg protein-^ i oj 
(FLNB) i 


1 


AFQ43043 






4. 










rirtUai-HicktcRoiiix/ murine 

sarcoma vinjs (FBR-MuSV) 
i ihini irtmi^K/ pvnres&ed (fox 
derived); ribosomal protein 
S30 (FAU) 


"2 


X65923 


+ 


+ 




+ 


+ 


+ 


Highly represented in 
intraepithelial 
neoplasia and 
invasive prostate 
tumor 


PK-50© oinding protein 


1 


— M80199 


+ 




+ 


+ 




+ 




FK506-o»nding protein im 
(12kD) (FKBP1A) 




















FKbUb-oinding protein ia 
(12 6kD) (FKBP1B) 


1 


















FK506-binding protein 0 
(FKBP5) 


4 


U71321 






+ 


+ 




+ 


■ 


Flightless 1 (Urosopnuaj 
homolog (FLIP 


3 


— U80184 




+ 












Flightless 1 (urosopnila) 
homolog (FLII) (low match) 


1 


U80184 
















FLN29 (HN29) 


■I 


AB007447 








♦ 




+ 




flotillin 2 (hLO T2> 


5 


M60922 


+ 


+ 




+ 


+ 


+ 




folate receptor 2 (ratal) 
(FOLR2) 


1 


AFOOOooU 
















fbrkhead (brosopnna) 
homolog 

(rhabdomyosarcoma) like 1 
(FKHRL1) 


... 1 


AF0328BB 




+ 








♦ 




Formyl peptide receptor ] 
(FPR1) 


9 


— WB0B27 — 


+ 


+ 


+ 






+ 




formyl peptide receptor-like 
1 (FPRL1) 


1 


— M84562 














Found only in 
libraries from 
placenta 


formyl peptide receptor-like 
1 (FPRL1) (low score) 


1 


MB4562 
















fragile x mental retardation 
1 (FMR1) 


1 


L29074 


+ 


+ 




+ 




+ 




fragile x menial 
retardation, autosomal 
homolog 1 (FXR1) 


1 


— U25165 


+ 


+ 


+ 


+ 








Fnend leukemia virus 
integration 1 (rUl) 


3 


— BB3Z55 


+ 














frudose-oisphospnatase 1 
(FBP1) 


1 


— D2S054 








+ 




+ 




FSHD-assoaated repeat 
DNA, proximal region 


1 


OBB05S 
















fi i4*aaa-1 -nHosnhdie 
guanylyttransferase 


1 


■ AF017445 




+ 


+ 


+ 








full length insert cuNA 

7A70AnQ 


1 


AF086122 
















full length insert cunA 
YP07G10 

tumarate hydratase <r») 


1 
1 


AF07WJ61 
U59309 






+ 


+ 




+ 




FU5 (low match) 

FYN-binding protein (i-ra- 
120/130) (FYB) 


1 

16 


X99006 

U93U4y 




+ 
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uLci \yeasi nornuioy/^iMs, 

RNA export mediator 
(GLE1L) t 


i 


- RFD58922 




+ 


+ 










alia maturation factor, oeta 




-AB001106 








+ 




+ 




glioma-assoaated 
oncogene homolog (zinc 
finger protein) (GLI) 


— ^ — 


X07384 
















glioma-assoaated 
oncogene homolog (zinc 
finger protein) (GLI) (low 
score) 


1 


mm 
















gloom, alpha 2 


, — 


V0051B 
















glucocorticoid receptor 
(=M69104) 


1 


M32284 
















iiucocorucoio receptor 
(GRL) 




— U80547 — 




+ 


+ 


+ 




+ 




glucos phosphate 
isomerase (CONTAINS 


— ^" 


L09105 
















glucosamine (N-acetyiH> 
suitatase (oanniippo 
disease HID) (GNS) 


i 


™ 212173 
















glucosamine (N-acety»)-e- 
surra 13 se (oanniippo 
disease HID) (GNS) (non- 
exact 56%) 


— T— 


Z12173 
















glucose transporter-like 

nrntatn.HI /fill lT*W 


, 


M20681 




+ 












glucose transporter-iiKe 
protein-Ill (GLUT3) (low 
match) 


1 


- M20681 
















glucosidase, alpha; acid 

storage disease type II) 
(GAA) 


1 


Y00839 




+ 




+ 




+ 




giucosioase, ueia, aau 
(Includes 

glucosylceramidase) (GBA) 




K02920 




+ 


+ 










giuiarnaie uenyarogenase 
1 (GLUD1) 




— RI3D857 — 




+ 


+ 


+ 


+ 






giutamate-ammonia ngase 
(glutamine synthase) 

(GLUL) 


12 


X59B34 


+ 


+ 


+ 


+ 








giutamate-ammonia iigase 
(glutamine synthase) 
(GLUL) (low score) 


1 


Y0U3H/ 
















glutamate-cystetne Iigase 
(gamma-glutamylcysteine 
synthetase), catalytic 
(72.8kD) (GLCLC) 




M90656 








+ 








glutamine cyciotransterase 


, 


X71125 




+ 


+ 










glutamine-tructose-o- 

nhnsnhatA tran&ainin&fifi 1 
ui luaui laic u ai loai i hi iovv * 

(GFPT1) 




M90516 




+ 




+ 








nil itamtnvUtTTVJX 

synthetase 




— X72396 
















glutaminyHRNA 

Qvnthetasa fOARS^ 




X76013 


+ 


+ 


+ 


+ 








giutamyi-protyRKNA 


i 


X54326 
















glutathione peroxidase 1 
TfepXt^ 




" M21304 


+ 


+ 


+ 


+ 


+ 


+ 




glutathione peroxidase 4 
(phospholipid 
hydroperoxidase) (GPX4) 


1 


X719/3 


+ 


+ 


+ 


+ 




+ 




glutathione b-transterase pi 
(GSTP1) 




U308B7 




+ 


+ 


+ 


+ 






glutathione s-transrerase 
subunrt 13 homolog 




AF070657 
















gjyceraidenyde-3- 
phosphate dehydrogenase 
(GAPD) 


12 


J02642 










+ 
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iycogenin (GYG) 




U31525 




+ 


+ 










ycophorin C (Gertncn 


i 


XI 2496 




+ 




+ 




+ 




glycoprotein M6B (UPMtiB) 


—\ 


U45955 




+ 


+ 










glycyl-tRNA syntnetase 
(GARS) 




U095S7 




+ 


+ 


+ 








glyoxaiase I (lactoyl 
glutathione lyase) (GLYI) 


1 


L07837 




+ 


+ 


+ 








goigi autoantigen, goigin 
subfamily a, 1 (GOLGA1) 


1 


U51587 




+ 




+ 








goigt autoantigen, goigin 
subfamily a, 2 (GOLGA2) 
(non-exact, 70%) 




L0S147 
















nnim atitnantioen aoloin 

UUIUI OMIUQI Illy Ol l| Mviyii i 

subfamily a, 4 (GOLGA4) 


— ^ — 


U31905 
















goigi autoantigen, goigin 
subfamily d, macrogoigin 
(with transmembrane 
signal), 1 (GOLGB1) 


1 


X75304 






+ 


+ 




+ 




gp25LZ protein 




X90872 
















grancalcin 




MB1637 






+ 


+ 








granulin (GRN) 




X62320 






+ 






+ 




aranulin (GKN) (low match) 


T 


X62320 
















Granulysin (NKG5) 




M85276 












+ 




granzyme A (granzyme i , 
cytotoxic T-lymphocyte- 
associated serine esterase 
3) (GZMA) 




M18737 




+ 


+ 


+ 








GRB2-related adaptor 
protein (GRAP) 


1 


U52518 


T only 












Grbii-reiated adaptor 
protein 2 (GRAP2) 




AF0904S6 


T 














grui oncogene 
(melanoma growth 
stimulating activity, alpha) 
(GR01) 


1 


X54489 
















growth arrest ana ur4A- 
damage-mducible gene 
G ADD 153) 


, 


. 540705 
















growth arrest-speoric / 
GAS7) 




AB007854 




+ 


+ 










growth factor receptor- 
sound protein 2 (GRB2) 


1 


X62852 


B 


+ 












G5i (protein of unknown 
function) 




MHfia'U — 




+ 


+ 


+ 








G 53955 




DB7H5 — 




+ 


+ 


+ 




+ 




GTP binding protein 1 
(GTPBP1) 


1 


' U87964 




+ 


+ 


+ 








G1P binding protein similar 
to S. cerevisiae HBS1 
(HBS1) 


1 


U8775T — 




+ 




+ 




+ 




GTPase activating protein- 
like (GAPL) 




AB01111U 




+ 


+ 


+ 




+ 


' high fetal Drain 


Gi H-Dinding protein (tow 
match) 




















GTK-oinding protein u^), 
alpha subunit (*G(l) 
ALPHA-3)(»GTP-binding 
regulatory protein Gi aJpJia- 
3 chain) 




rUOf W 
















Gu protein (GUKUb) 


2 


U4138/ 






+ 


+ 




+ 




guanine nucleotide oinding 
protein 


1 


















guanine nucleotide binding 
protein (G protein), alpha 
inhibiting activity 
polypeptide 2 (GNAI2) 


4 


J03004 




+ 




+ 
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guanine nucleotide binding 
Drotein (G protein), alpha 
nhibrting activity 
polypeptide 3 (GNAI3) 


7 


M2059/ " 


+ 






+ 




+ 




guanine nucleotide binding 
protein (G protein), alpha 
stimulatina activity 
polypeptide 1 (GNAS1) 


2 


X04409 


B.T 














guanine nucleotide binding 
n rote in (G Drotein) aloha 
transducing activity 
polypeptide 2 (GNAT2) 


i 


Z1B859 
















guanine nucleotide binding 
protein (G protein), beta 5 
(GNB5) 


2 


AF0178btj 




+ 


+ 






+ 




guanine nucleotide binding 
protein (G protein), beta 
polypeptide 1 (GNB1) 


5 


M3643U 




+ 




+ 


+ 






guanine nucleotide binding 
protein (G protein), q 
polypeptide (GNAQ) 


2 


AF011496 




+ 


+ 


+ 








guanine nucleotide binding 
protein-like 1 (GNL1) 


1 


L25665 


+ 




+ 


+ 








guanine nucleotide 
exchange factor 


1 


L13857 


+ 


+ 












guanine nucleotide 
reaulatorv factor (LFP40) 


1 


X15510 


+ 


+ 


+ 


+ 








guanine nucleotide 
requlatory factor (LFP40) 


i 


U72206 


+ 


+ 


+ 


+ 




+ 




nflANINE- NUCLfcU 1 lL)b- 
BINDING PROTEIN BETA 
SUBUNIT-LIKE PROTEIN 
12 3 (P205) (RECEPTOR 
OF ACTIVATED PROTEIN 
KINASE C1)(RACK1) 


] 


P25388 
















GUANINb- 
MONOPHOSPHATE 
SYNTHETASE (GMPS) 


1 


U10B60 






+ 










guanosjne monophosphate 
reductase (GMPR) (non- 
exact, 72%) 


1 


M244/U 
















guanosine-diphospnatase 
like protein 


1 


AF016032 
















guanyiate binding protein 
1, interferon-inducible, 
67kD (GBP1) 


2 


M55542 




+ 




+ 


+ 


+ 




guanyiate binding protein 
2, interferon-inducible 
(GBP2) 


6 


M55543 


+ 


+ 




+ 








u*7A hifttnnA farnilv 
n<-n iiioiwiiv tail my, 

member C(H2AFC) 


1 


" Z83742 
















member Y (H2AY) 


"2" 


~" AF041483 


+ 




+ 






+ 




member L (H2BFL) 


2 — 


— ZB0783 


+ 






+ 


+ 




high in adrenal gland 
tumor 


h7-rJ5Tnonin 


T~ " 


' D86059 
















H.7K bindina tactor.7 




L08BO4 








+ 




+ 




H3 histone family, member 
K (H3FK) 


1 


Z8373& 
















H3 histone, tamuy 3a 
(H3F3A) 


7 


Ml 1353 


+ 


+ 










high in ovary 


H3 histone, family 3S 
(H3.3B) (H3F3B) 


15 


Z48950 


+ 


+ 


+ 


+ 




+ 


high in endothelial 

cells 


RbcS47 


1 


U68494 




* 




+ 








heat snoac 27KU protein i 
(HSPB1) 


1 


U124Q4 
















heat shock 4UKU protein i 
(HSPF1) 


4 


Dttb42D 


+ 


+ 


+ 


+ 


+ 


+ 


high in testis 


heat shock 60ku protein i 
(chaperonin) (HSPD1) 


3 


M22382 


+ 










+ 




heat shock 70kU protein i 
(HSPA1A) 


7 




+ 


+ 




+ 


+ 


+ 


high in activated I 
cells 
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heterogeneous nuctear 
ribonucieoprotein A1 
(HNRPA1) 


20 


X12671 


+ 


+ 




+ 




+ 


High in alveolar 
rnauuorny woai coma 


heterogeneous nuclear 
ribonucieoprotein A2/B1 
(HNRPA2B1) 


3 


M29064 


+ 


+ 


+ 




+ 




High in activated l 
ceii, i&idi Drain 


heterogeneous nuclear 
ribonucieoprotein D 
(hnRNP D) 


2 


D55673 


+ 


+ 


+ 


+ 








heterogeneous nuclear 
ribonucieoprotein D-like 
(HNRPDL) 


b 


D89092 


+ 






+ 








heterogeneous nuclear 
ribonucieoprotein F 
(HNRPF) 


1 


L28010 


+ 


+ 


+ 










heterogeneous nuctear 
ribonucieoprotein F 
(HNRPF) (83%) 


1 


L28010 
















heterogeneous nuclear 
ribonucieoprotein G 
(HNRPG) 


2 


Z23064 




+ 


+ 


+ 




+ 





heterogeneous nuclear 
ribonucieoprotein H 
(HNRPH) (FTPS) 


3 


P55795 
















heterogeneous nuclear 
ribonucieoprotein H 
(HNRPH) (low match) 


1 


P31943 
















heterogeneous nuclear 
ribonucieoprotein H1 (H) 
(HNRPH1) 


2 


L22009 




+ 


+ 


+ 








heterogeneous nuclear 
ribonucieoprotein K 
(HNRPK) 


21 


574678 


+ 




+ 




+ 


+ 




ribonucieoprotein R 
(HNRPR) 


1 


AF000364 




+ 


+ 


+ 


+ 


+ 




heterogeneous nuclear 
ribonucieoprotein U 
(scanoiQ anacnmeni Tacior 
A) (HNRPU) 




X65488 
















hexoKinase i (nMj 


4 










+ 








hexoKinase 2 (HK2) 


3 


Z4637B 


+ 


+ 


+ 


+ 




+ • 




hexoKinase 3 (HK3) 


2 


U51333 
















hexosaminidase A (alpha 
polypeptide) (HEXA 


1 


S62047 
















HGMP07I gene for 
olfactory receptor 


2 


U76377 
















High density lipoprotein 
binding protein (HDLBP) 


2 


M54098 


+ 








+ 


+ 




high-mobility group 
(nonhistone chromosomal) 
protein 1 (HMG1) 


5 


X12597 


+ 


+ 


+ 




+ 


+ 




high-mobility group 
(nonhistone chromosomal) 
protein 1 (HMG1) (non- 
exact 60%) 


1 


D63874 
















High-mobility group 
(nonhistone chromosomal) 
protein 17(HMG17) 


2 


M12623 


+ 


+ 




+ 




+ 




high-mobility group 
(nonhistone chromosomal) 
protein 2 (HMG2) 


2 


M83665 


+ 


+ 


+ 


+ 


+ 


+ 




high-mobility group 
(nonhistone chromosomal) 


2 


L17131 


+ 














higtvnsk humanpapiiioma 
viruses E6 oncoproteins 
targeted protein E6TP1 
beta (-AB007900 
KIAA0440) 


1 


AF090990.1 
















hisbdine ammoma-iyase 
(HAL) 


1 


UI602B 






+, only 
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histidyRRNA syntnetase 
(HARS) 


z 




4. 


+ 


+ 


+ 




+ 




histocompatibility antigen 
/HI A-Cw3^ class 1 


i 


Uoto/Z 
















istone deacetyiase 1 


4 


U50079 


+ 


+ 


+ 


+ 




+ 




histone deacetyiase 1 


2 


05040i> 


+ 


+ 


+ 


+ 








histone deacetyiase a (NV- 


i 


AF039691 




+ 


+ 










HK2 gene for hexoKinase II 


i 


Z463B2 
















HL9 monocyte inhibitory 
receptor precursor 




U91 920 
















hla aass i heavy cnain 

(141 A-f*u/*1701^ 


1 


















HLA class I locus u neavy 
chain 


r 


X5B53B 
















hla aass u bb 4- beta 


1 


















hla aass in region 
containing NOTCH4 gene 


1 


U89335 


+ 


+ 


+ 


+ 








HLA- A 




















HLA- A 




















HLA-A*7402 


T 


AJ2230G0 
















HLA-A1 1 


1 


U02934 
















HLA-b 


2 


















HLA-B 




TTTTZm 

AOO*fV 1 
















hlA-B 




















HLA-U assoaated 
transcript- 1 (D6S81E) 


, 


Z37166 


+ 


+ 


+ 




+ 






HLA-B assoaated 
transcript-2 (D6S51E) 




M33509 


+ 


+ 


+ 










HLA-B*152§ 




□44501 
















hla-bw/z antigen 


119 


L09736 






+ 


+ 


+ 




high in many noranes 


hla-u gene (HLA- 
Cw*0701 allele) 




□83957 
















Ml A-CwWUI 

HLA-Cw*U«U1 


1 


— Z45810 — 
D64151 
















HLA-Cw'1203 




D64146 
















Jl A nf /-Too oil 
rlLn'Uv Cla88ll 

histocompatibility antigens 
aloha-chain (=K01160) 


2 


X00370 
















HLA-OR aipha-cnain 


i / 


— ntRnrn — 

nnvwwv 


+ 


+ 


+ 


+ 


+ 




high in spleen 


HLA-F (leukocyte antigen 


- 3 


- XI 7093 








+ 




+ 




HMG box containing 
protein 1 


3 


AF019214 
















HMLH1 (=U8384S>) 


1 


AOUl /WJO.l 
















Hmob33 


3 


— miss 
















HMT1 (hnRNM 
methyrtransferase, S. 

cerevisiaeHik© 1 
(HRMT1L1) 


2 


U80213 


+ 


+ 


+ 


+ 








hnKNr UI/Ua 





■ • D28382 
















homeobox (=XWJ260 
Mouse homeo box protein, 
put transcription factor 
involved in embryogenesis 
and hernatopoiesis) 


1 


M60721 
















hnmpnbox orotein ( HLA1 ) 

(=M60721) 


i 


014325"" 
















homeodomain-interacbng 
protein kinase 3 (HIPK3) 


" 1 


AF004849 








+ 




+ 




homolog of urosopniia pas 


z 


AMXJ1434 


+ 




+ 


+ 




+ 




homolog of yeast (S. 
cerevisiae) ufd2 (UFD2) 


3 


D50916 




+ 




+ 
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HPV16 El protein binding 
protein 


i 


— rrarm — i 
















HRIHFB2157 


1 


' AB015344 




+ 


+ 










HRX-UKe protein 
(=AF0 10403 ALR) 


1 


















hsc70 gene forTT IccTheat 
shock cognate protein 


0 


— vnnrn — 

TUUO/ 1 
















HSPC012 


\ 


AF07/U3«.1 
















HSPC021 


\ 


AF07720M 
















HsPex13p 


i 


' U71374 
















htra2-beta-2 


1 


U87838 


+ 


+ 




+ 




+ 




HU-K4 


1 


U60W4 
















hunc18b2 


1 


U63533 




+ 




+ 








HUNKI 


1 


Y 12058 


+ 


+ 




+ 








nuntingtin-mteracting 
protein HYPA/FBP11 
(HYPA) 


i 


AF049528 
















hVps41p(HVPS41) 


1 


U873U9 
















hydroxyacyl-Coenzyme a 
dehydrogenase/3-ketoacyt- 
Coenzyme A 

thiolase/enoyt-Coenzyme A 
hydratase (trifunctional 
protein), alpha subunit 
(HADHA) 


1 


U04627 




+ 


+ 










hydroxyacyl-Coenzyme A 
dehydrogenase>3-ketoacyl- 
Coenzyme A 

thiolase/enoyl-Coenzyme A 
hydratase (trifunctional 
protein), beta subunit 
(HADHB) 


i 


016481 


+ 




+ 






+ 




hydroxysteroid (17-Deta) 
dehydrogenase 1 
(HSD17B1) 




U34879 




+ 






+ 






hypothetical protein 


— i — 


















hypothetical protein 
(AL008729) <dJ257A7.2) 


1 


















hypothetical protein 
(CIT987SK_2A8_1 
chromosome 8) 


1 


U96629 
















hypothetical protein (clone 
24640) 




Al-055004 
















hypothetical protein (clone 
ICRFp507G2490). 


— t— 


170222 
















hypothetical protein 
(dJ1042K10.4) (non-exact 
76%) 


1 


AL022238 
















hypothetical protein 
(dJ465N24.1 similar to 
predicted yeast and worm 
proteins) 


2 


AL031432 
















hypothetical protein 
((U487J7.1.1) 


i 


AL008730 
















hypothetical protein 
(dJ753P9.2) 


2 


AL023653 
















hypothetical protein 
(DKFZp586ll11} 


i 


AL050131.1 
















hypothetical protein 
(J257A7.2) 


i 


AL008729 
















nypuuieuccii pruiein 
(KIAA0440) (=AF026504 
R.norvegicus SPA-1 like 
protein) 


1 


now f 9W 
















hypothetical protein (LiH 3' 
region) 


1 


















hypothetical protein (51 04) 


1 


P49755 
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hypothetical protein (similar 
to thrombospondin) (non- 
exact 56%) 


1 


AF1099U/ 
















hypothetical protein 3 


1 


















hypothetical protein B 
(HSU47926) (non-exact, 
56%) 




U47926 
















hypothetical protein from 
BCRA2 region (CG005) 




U50532 


+ 


+ 


+ 


+ 








hypoxia-inducible ractor 1 , 
alpha subunit (basic helix- 
loop-helix transcription 
factor) (HIF1A) 


1 


AF05011S 
















la-assooated invanant 
gamma-chain (clones 
lambda-y (1,2,3)) 


1 


M13555 
















iduronate 2-sulfatase 
(Hunter syndrome) (IDS) 




M5S342 




+ 


+ 


+ 




+ 




Ig heavy chain V region 
(=D11016) 




L20779 
















ig heavy chain vanable 
region 




M34024 
















n haavu rha i n uanahlA 
1 y iiodvy \+i la ll I wai wuw 

region (VH4DJ) (clone 
T14.4) 


— i — 


Z75378 
















Ig heavy chain vanaDie 
region (VH4DJ) (clone 
T22.18) 


1 


Z75392 
















Ig j chain 


— T— 


M123/8 
















Ig kappa 




















IG kappa light chain 
variable region A20 




AOOOSO 
















ig kappa light chain, v- ana 
J-region (=X59315) 


— r— 


D90158 
















Ig lambda light chain 
variable region (26- 
34ITIIIF120) 


— i 


ZB5052 
















Ig ma-Cham VDJ4-region 




















ig rearranged anti-myehn 
kappa-chain (V-J4-region, 
hybridoma AE6-5) 




M29469 
















ig rearranged H-cnain 
mRNA V-region 




M97920 
















Ig rearranged light-chain V 
region (=090158) 


, 


M74020 
















IGF--II mKNA-binding 
protein 3 (KOC1) (non- 
exact. 75%) 


1 


U97188 


+ 


+ 












IqG Pc binding protein 
(FC(GAMMA)BP) 


t 


D84239 


+• 


+ 




+ 








IgG heavy chain variable 
region (vH26) 


1 — 


M83136 
















IgM heavy chain mu, 
membrane exons) 


— l — - 


X14939 
















IkB kinase-beta (IKK-beta) 


1 — 


AF029684 
















lL-1 receptor type ll 


i 


U14177 
















IL2-induabie i-ceii kinase 
(ITK) 




S65186 
















immediate eany protein 
(ETR101) 


, — 


M62831 


•»• 




+ 


+ 




+ 




immunoglobim ugnt cnam 
(lambda) 


1 — 


D8/018 
















immunoglobulin (UL^yA) 


1 — 


■ Y08915 






+ 




+ 






immunoglobulin u (mu) anc 
C (delta) heavy chain 
(=K02878) 


1 2 


X57331 
















immunoglobulin G he 
receptor 1MB 


1 


■ Z46223 
















immunoglobulin gamma 3 
(Gm marker) (IGHG3) 


3 


Y14737 








+ 




+ 


" high in many libranes 
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immunoglobulin gamma 
heavy chain variable region 

^ f\\J lull/ 


1 


Z56542 
















immunoglobulin heavy 
chain (VI-3B) 


1 


— X6210a 
















iirirnunogiOBUiin neevy 

chain J region 




"' X86356 
















immunoglobulin heavy 
cnain j region, d i 

haplotype 


2 


X8S3bb 
















immunoglobulin heavy 
cnain vanaoio region \ionj 
(clone 21 u-48) 


i 


AF062126 
















immunoglobulin heavy 

cnain vsnauie region \ion/ 
(clone 23u-1) 


1 


AF062212 
















immunoglobulin heavy 

cnain variouie region v i* io 
(IGHV@) (=X60603) 


2 


M99U41 

















ii i ii i lunogioouiin neavy 
chain variable region V3-43 

flHHVrfin 
k i\jn v yJff 




— M99672 — 
















immunoglobulin heavy 
(IGHV@) 


3 


M99649 
















immunoglobulin igH heavy 
chain Fd fragment 


l 


U07986 
















immunoglobulin Kappa light 
chain 


1 


X58081 
















immunoglobulin Kappa light 
chain V-segment A27 


1 


XI 2686 
















immunoglobulin light chain 


1 


DB6990 
















immunoglobulin light chain 
(low rnaicn; 


1 


D86996 
















immunoglobulin light chain 
variable region (lambda 1Mb 
subgroup) from IgM 
rheumatoid factor 


i 


L29157 














— — — ^— 


immunoglobulin M heavy 
chain V region=anti-lipid A 
antibody 


1 


S50735 
















immunoglobulin mu (K3HM) 


9 


X57086 




+ 




+ 




+ 





immunoglobulin mu binding 
protein 2 (IGHMBP2) 


1 


L24544 


T 


+ 












immunoglobulin 
superfamity, member 2 
(IGSF2) 




















Immunoglobulin VH mRNA 
(487 bp) (=M99652 
immunoglobulin heavy 
chain variable region V3-1 1 
(IGHV@)) 


1 


X61013 
















imogen3tt (IMOGEN38) 


1 


Z68747 






+ 






+ 




iivir ^inosine 
monophosphate) 

uonyuiuyeiicioo i 

(IMPDH1) 


1 


JD5272 


+ 


+ 


+ 










IMP (inosme 

uionouriusprMiie/ 

dehydrogenase 2 

(IMPDH2) 


2 


L39210 


+ 


+ 


+ 


+ 




+ 




tnc finger protein 151 (pHZ- 
67) (ZNF151) 


1 


Y09723 


+ 


+ 




+ 








inc finger protein. C2H2, 
rapidly turned over 
(ZNF20) 


i 


AF<H1573 






+ 










inducible poiy(A)-binding 
protein (IPABP) 


1 


U33818 




+ 


+ 


+ 




+ 




inducible poiy(A)-binding 
protein (IPABP) (low 
match) 


1 


U33818 
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inducible protein 
Hs.80313) 


2 


L47738 




+ 


+ 


+ 








nhibitor of una otnaing 2, 
dominant negative helix- 
loop-helix protein (ID2) 


4 


M97796 


+ 


+ 


+ 






+ 




inhibitor or kappa hgnt 
polypeptide gene enhancer 
in B-cells. kinase complex- 
associated protein 

SIKRKAP\ 


2 


AF044195 
















inositol 1,3,4-tnsphosphate 
5/6-kinase 


1 


U51336 




+ 


+ 


+ 


+ 


+ 




inosilOl inspnoopiiaic 

receptor type 1 (ITPR1) 




U23850 




+ 




+ 








3-kinase B (ITPKB) 


2 


X57206 


s 


+ 






+ 








■"i 


' S38980 
















Inositol polyphospnate-5- 
phosphatase, 145kD 
(INPP5D) 


2 


U84400 


+ 




+ 


+ 




+ 




ins(i ,a,4,b)H4-Dinaing 
protein 


1 














+ 




insulin-nice growtn taaor z 
receptor (1GF2R) 


5 


Y00285 


+ 














integral membrane protein 
1 (ITM1) 


1 


L38961 






+ 










integral membrane protein 
2C (ITM2C) 


1 


AF038953 


T 




+ 






+ 




integral membrane protein 
Tmp21-I (p23) 


3 


U61734 




+ 


+ 




+ 






integnn beta 4 binding 
protein (ITGB4BP) 


2 


AF047433 






+ 










integnn, alpha 2b (ptateiet 
glycoprotein lib of llb/IHa 
complex, antigen CD41B) 
(ITGA2B) 


3 


M34480 










+ 






integnn, alpha 5 
(fibronectin receptor, alpha 
polypeptide) (ITGA5) 


4 


X06256 


+ 








+ 


+ 




integnn, alpha l (antigen 
CD11A (p180), lymphocyte 
function-associated antigen 
1; alpha polypeptide) 
(ITGAL) 


6 


Y00796 
















integnn, alpha M 
(complement 
componentreceptor 3, 
alpha; also known as 
CD11b(p170). 
macrophage antigen alpha 
polypeptide) (ITGAM) 


1 


Ml 8044 
















integnn, alpha A (antigen 
CD11C(p150), alpha 
polypeptide) (ITGAX) 


1 


M81695 




+ 








+ 




integnn, beta i (tioroneam 
receptor, beta polypeptide, 
antigen CD29 includes 
unco mcim9\ /rmni\ 


2 


X07979 
















integnn, beta z (antigen 
CD18 (p95), lymphocyte 
function-associated antigen 
1 ; macrophage antigen 1 
(mac-1) beta subunit) 
(ITGB2) 


32 


M 15395 


+ 






+ 




+ 




integnn, beta 7 (HUB/) 


1 


M68892 


+ 














integnrHinked Kinase (ilk) 


1 


U40282 


+ 


+ 


+ 


+ 




+ 




intercellular aanesion 
molecule 1 (CD54), human 
rhinovirus receptor 
(ICAM1) 


1 


J03132 


+ 








+ 


+ 




intercellular aanesion 
molecule 2 (ICAM2) 


1 


XI 5606 


+ 


+ 


+ 






+ 
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interieukin 3 receptor aipna 
(IL8RA) 


H 


119591 
















interieukin 8 receptor, beta 
(IL8RB) 


14 


M94582 
















interieukin enhancer 
binding factor 2, 45kO 
(ILF2) 


3 


U 10323 


+ 


+ 


+ 


+ 




+ 


iigh in uterus 


interieukin enhancer 
binding factor 3, 90kD 
(ILF3) 


2 


U 10324 
















interieukin- 1 receptor- 
associated kinase 1 
(IRAKI) 


2 


L76191 




+ 


+ 










interieukin- 1 receptor- 
associated kinase 1 (low 
match) 


1 


U52112 
















interieukin- 10 receptor, 
alpha (MORA) 


5 


U006/2 


+ 




+ 


+ 








interteukin-1 1 receptor, 
aloha flL11RA) 


7 


Z381U2 
















INTtKLbllKIN-14 
PRECURSOR (IL-14) 
fHIGH MOLECULAR 
WEIGHT B-CELL 
GROWTH FACTOR) 
(HMW-BCGF) (non-exact 
46%) 


1 


P40222 
















intestinal carboxylesterase; 
liver carboxylesterase-2 
(ICE) 


1 


U80553 




+ 












inverein protein (non-exact 
52%) 


1 


AF084357 
















IQ motif containing 
GTPase activating protein 
1 (IQGAP1) 


6 


L33075 
















IQ motif containing 
GTPase activating protein 
2 (IQGAP2) 


1 


U51903 




+ 












isootrate dehydrogenase 1 
(NADP+), soluble (IDH1) 


1 


AF020038 




+ 


+ 


+ 




+ 




isootrate dehydrogenase z 
(NADP+), mitochondrial 
(IDH2) 


2 


X59433 




+ 


+ 


+ 




+ 




isootrate dehydrogenase 3 
(NAD+) alpha (IDH3A) 


2 


U076B1 






+ 










isootrate dehydrogenase 3 
(NAD+) gamma (IDH3G) 


1 


Z58907 


+ 




+ 


+ 




+ 




isolate Aus3 cytochrome o 
(CYTB) 


1 


AF042516 
















TsorateTzCCR5-179 CCHb 
receptor (CCR5) 


1 


AF011524 
















isopentenyhdiphosphate 
delta isomerase (IDI1) 


5 


X17025 


+ 


+ 


+ 


+ 




+ 




Janus Kinase i (a protein 
tyrosine kinase) (JAK1) 


4 


M64174 


+ 














Janus kinase 2 (a protein 
tyrosine kinase) (JAK2) 


1 


AF005216 
















Jk-recomtoination signal 

htnrtinn nmtein fRBPJIO 


2 


L07876 
















JMl protein 


1 


AJ005B90 




+ 




+ 








jumonit (mouse) nomolog 
(JMJ) 


1 


U57592 




+ 


+ 


+ 




+ 




tun u proto-oncogene 
(JUND) 


1 


X51346 


+ 




+ 


+ 




+ 




jun dimenzation protein 


1 


API 11 167 














only found in germ 


junction plakogloDin (JUf) 


1 


M23410 




+ 




+ 




+ 
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KIAA0094 


3 


D420B4 






+• 


+ 








K1AA0095 (KIAA0095) 


1 


042089 
















KIAA0096 


i 


U43KJ6 


+ 


+ 




+ 




+ 




K1AA0097 (KIAAlXJy/ 1 ) 


1 


X92474 


T 


+ 


+ 




+ 






KIAA0099 (KIAAU09y) 


3 


D43951 


+ 




+ 




+ 






KIAA0102(KIAA0102) 


2 


014658 




+ 




+ 


+ 


+ 




KIAA0105 


1 


D14661 


B 










+ 




KIAA0120 


2 " 


P37802 
















KIAA01 20 (non-exact, 

ceo/ \ 

65%) 


1 


M83106 
















KIEA0121 (KIAA0121) 


1 


D50911 


+ 




+ 


+ 




+ 




K1AA0123 

r\i# v w i w 


1 


D21064 








+ 




+ 




KIAA0123 


1 


05091 8 


+ 






+ 




+ 




KI7W0129 (KIAA0129) 


i 


— D509T9 


+ t 


+ 




+ 








KDWD130 (KIAA0130) 


l 


AF05599b 






+ 










KIAA0136 


2 


D5092S 
















KIAA0137 (KIAA0137) 


'1 


AB00488b 
















K!AA0140(KIAA014U) 


1 


D50930 


+ 


+ 




+ 




+ 




KTAA0141 (KIAA0141) 


3 


050931 
















KIAA0144 (KIAA0144) 


3 


□63478 


+ 


+ 




+ 




+ 






1 


D63478 


















1 


01415/ 
















KIAA0144 (non-exact bb%) 


1 


■■ Q14157 
















KIAA0146 


2 


1)63480 






+ 


+ 




+ 




KIAA0148 (KIAA0148) 


i 


D63482 




+ 








+ 




KIM0154 


2 


□63876 


+ 


+ 


+ 






+ 




KIAA0155 


1 


□63879 




+ 




+ 




+ 




KIAAU16U 


2 


□63881 
















K1AA0161 (KIAA0161) 


1 


□79983 


+ 














KIAA0164 (KIAA0164) 


3 


— 079558 — 
















KIAA0167 (KIAA0167) 


i 


□79989 




+ 












KIAA0168 (KIAA0168) 


3 


□79990 




+ 


+ 


+ 




+ 




KIAA0169 


3 


□79991 
















KTCA0171 (KIAA0171) 


3 


— 079993 — 




+ 


+ 


+ 








KIAA0174(KIAA01M> 


7 


□79996 


+ 


+ 


+ 


+ 




+ 




KIM0179 


2 


— 080001 — 






+ 


+ 




+ 




KIAA0181 


1 


□80003 






+ 


+ 




+ 




KIAA0133 


4 


□80005 


+ 


+ 


+ 


+ 


+ 






KIAA0184 


i 


— 080008 


+ 


+ 


+ 


+ 




+ 




K1AA0191 (/2%aa) 


1 


■ D83776 
















KIAA0191 (non-exad //%) 


i 


















KIAA0193(KIAA0193) 


1 


□83777 


+ 


+ 


+ 


+ 








KIAA0200(KIAA020U) 


i 


□8378b 




+ 


+ 


+ 








KIAA0210(KIAA021U) 


3 


086960 
















KIAA0217 


2 


086971 


+ 




+ 


+ 








KIAA0219 


2 


U777WJ 






+ 










KIAA0222 (KIAA0222) 


i 


086975 
















KIAA0223 


2 


086976 




















1 


086982 


+ 


+ 












KIAA0232 (KIAA0232) 


1 


086985 




+ 


+ 


+ 




+ 




KIAA0233 (KIAA0233) 


1 


" 087071 
















KIAA023£ 
KIAA023S 


I 


2 
1 


0870/8 
087076 


+ 


+ 




+ 
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KIAA0239 (non-exact 80%) 


1 


D870/B 
















KIAWJ240 


1 


" D87077 
















KIAA0242 


4 


U876B4 


+ 


+ 


+ 


+ 


+ 






KIAA0248 


2 


™ D87435 




+ 


+ 


+ 




+ 




KTAA0249 (KIAA0249) 


3 


D87436 


+ 


+ 


+ 


+ 




+ 




KIAA0253 


5 


U87442 


+ 


+ 


+ 


+ 


+ 


+ 




KIAA0254 (KIAA0254) 


1 


D87443 






+ 


+ 








K1AA0255/KIAA0255V 


4 


□87444 




+ 


+ 


+ 




+ 




K1AA0262 /KIAA0262J 


3 


D87451 


+ 


+ 




+ 




+ 





KIAA02B3 f Kl AA02631 


1 


D87452 






+ 


+ 




+ 




KIAA0264 


3 


D87453 




+ 


+ 


+ 




+ 




KIAA0268 


1 


" "D87742 








+ 








KIAA0269 


1 


U9255S 
















KIAA0275 (KIAAQZ75) 


13 


D87485 


+ 


+ 




+ 




+ 




KIAA0304 (KIAA0304) 


2 


AB002302 


+ 




+ 


+ 


+ 






KIAAG308 


2 


AB002306 




+ 


+ 










KIAA0310 (KIAA0310) 


1 


ABQ023U8 




+ 


+ 


+ 




+ 




KTAA0314 (=1)96635 
M.musculus ubiqurtin 
protein ligase Nedd-4) 


3 


AB002312 


















4 


AB002313 




+ 


+ 


+ 


+ 


+ 




R.norvegicus cytoplasmic 
dynein heavy chain (MAP 
1C)) ' 


2 


AB002323 
















KIAA0329 (KIAA0329) 


1 


AB00232/ 






+ 


+ 








KIAA033U 


1 


AB002328 




+ 


+ 










KIAA0332 


i 


AB002330 




+ 


+ " 


+ 




+ 


r 






2 


AB002331 




+ 


+ 


+ 








KIAA0336 (KIAA0336) 


3 


AB002334 


i + 


+ 


+ 


+ 




+ 




KIAA0338 (KIAA0336) (low 
match) 


1 


AB002334 
















KIAAOJ42 (KIAA0342) 


' 1 


AB002340 




+ 


+ 






+ 




KIAA0344 (KIAA0344) 


2 


AB002342 








+ 




+ 




KIAA0354 (KIAA0354) 


f" 


AB002352 


+ 


+ . 


+ 


+ 




+ 




K1AA0365 (KIAA036f>) 


3 


AB002363 


+ 


+ 


+ 


+ 


+ 






KIAA0370 


6 


AB002368 




+ 


+ 


+ 


+ 


+ 




KIAA0372 (KIAAU372) 


1 


AB002370 
















KIAA0373 (KIAA0373) 


1 


ABQG2371 




+ 




+ 








KIAA0375 (KIAA03/o) 


1 


AB002373 




+ 




+ 








KIAA0377 (KIAA03//) 


1 


AB002375 




+ 




+ 


+ 






KIAA0379 




AB002377 








+ 








KIAA03/9 (non-exact, 
65%) 


1 


AB002377 
















KIAA0380 (KIAA038U) 


1 


AB002378 


+ 


+ 




+ 




+ 




K1AA0380 (KIAA0380) 
(60%aa) 


1 


ABQQ237B 
















KIAA0382 (KIAA0382) 


2 


AB002380 




+ 


+ 






+ 




KIAA0383 


1 


AB002381 
















KIAA0388 (KIAA03845) 


5 


AB0QZ3B4 


















2 


1 


AB0Q239U 
















KIAA0397 (KIAA039/) 


4 


AB0078S/ 




+ 


+ 




+ 


+ 




KIAA0403 


3 


AB007863 
















KIAA0404 


1 


AB007864 




+ 




+ 








K1AA0409 


1 


AB007869 




+ 




+ 








KIAA0421 


i 


AB007881 




+ 


+ 










KIAA0424 (non-exact 82%) 


i 


AB007884 
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[latent transforming growin 
factor beta binding protein 
|1 (LTBP1) 



M3405/ 



+ + + 



LAZ3/BCLtf 

<Z79582;D28522/4) 



Z79581 



Knar 



Z34975 



leathin-cnoiesteroi 
acyltransferase (LCAT) 
non-exact, 66%) 



M17959 



%) 

lectin, gaiactoside-binaing, 
soluble, 2 (galectin 2) 
|(LGALS2) 



NIB7842 



lectin, gatactoside-Dinoing, 
soluble, 3 binding protein 
(galectin 6 binding protein) 
1(LGALS3BP) 



L13210 



leuane FicR repeat (in FOIJ 
interacting protein 1 
|(LRRFIP1) 



AJ223076 



I leucocyte immunogioDuiin- 
llike receptor-5 (LlR-5) 



AH3 7 20W 
AF02553U" 



leucocyte immunogioouiin- 
|likereceptor-6a (LlR-6) 



I leucocyte immunogioDuiin- 
llike receptor-7 (LIR-7) 



U82275 



leukemia virus receptor 1 
l(GLVRI) 



T20B5JT 
M29484 



only found in CNSf 



leukocyte adnesion protein 
lp1 50,95 alpha subunjt 



leukocyte antigen, hlm-a* 



Y13267 



leukocyte immunoglobulin- 
llike rec eptor (MIR-10) 



AF025528 



found only in I 



leukocyte tyrosine kinase 
l(LTK) 



X60702 
AF013249 



I leukocyte-associated Ig- 
(like rec eptor 1 (LIAR1) 



leukotnene A4 hydrolase 
|(LTA4H) 



J03459 



leupaxin (LUKL) 



AF062075 
M3606 7 



"BTT 



hgase I, UNA, AIM 
dependent (UGV 



LIM and SFT3 pi 
3P1) 



13 protei 



InT 



X82456 



IM domain kinase 2 
l(LIMK2) 



line-1 protein 



AC0020/3 



Line-1 repeat mKNM with 2 
[open reading frames 



] Line-i repeat witn 1 open 

reading frames 

LINb-fKbVbHSb 
TRANSCRIPTASE 
HOMOLOG 



U9356G 
M22332 



high in gastnc tumor 



P08547 



lipase A t lysosomal aaa, 
cholesterol esterase 
|(Wolman disease) (LIPA) 



X76488 



lipase, hormone-sensitive 
(UPE) 



L11706 
L1 1045 



Lon proteasenme protein" 
(LONP) 



X74215 



low density iipoprotein- 
I related protein 1 (alpha-2- 
macroglobulin receptor) 
|(LRP1) 



AF058414 



only in liver 



low density npoproiein- 
related protein-associated 
protein 1 (alpha-2- 
macroglobuiin receptor- 
associated protein 1) 
l(LRPAPI) 



M63959 
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ow density lipoprotein- 
related protein-associated 
protein 1 (aipha-2- 
macroglobulin receptor- 
associated protein 1) 
(LRPAP1) (non-exact, 
75%) 


1 


M639by 
















low-attinity Fc-gamma 
receptor HA 


1 


L0S1Q7 
















LPS-mduced i Nh-atpna 
factor (PIG7) 


9 


AF01031Z i 


+ 




+ 


+ 








Lst-1 


1 




+ 


+■ 












L-type ammo acta 
transporter subunit LAT1 


1 


AP 1 04U3Z 
















lung resistance-related 
protein (LRP) 


1 


X79B8Z 


+ 


+■ 


+ 










Lympnocyte antigen /a 
(LY75) 


1 


AF01 1 333 


D 














lymphocyte antigen y (LY9) 


2 


142621 
















Fymphocyte antigen hla- 
6*4402 and HLA-B*5101 


2 


L4234S 
















lymphocyte cytosoiic 
protein 1 (L-plastin) (LCP1) 


42 


JU2823 
















lympnocyte cytosoiic 
protein 2 (SH2 domain- 
containing leukocyte 
protein of76kD) (LCP2) 


4 


U201WJ 


uymp 


noma, t aaivaiea 


lympnocyte glycoprotein 
T1/Leu-1 


2 


X04391 


+ 




+ 










lympnocyte-specmc protein 
1 (LSPt) 


16 


M33552 




♦ 


+ 






+ 




lymphocyte-specitic protein 
tyrosine kinase (LCK) 


7 


M36881 












+ 




lymphoid phosphatase 
LyP1 


1 


AF001B47 














■ 


lymphoid-restncted 
membrane protein (LRMP) 


4 


U 10486 


■ + 














lymphoid-speanc skiuu 
homolog (LYSP10O-A) 


1 


U 36500 












+ 




lymphoma proprotein 
convertase (LPC) 


2 


U33849 


+ 




+ 


+ 




+ 




TYSOSOMAL 
PROTECTIVE PROTEIN 
PRECURSOR 
(CATHEPSIN A) 
(CARBOXYPEPTIDASE C) 


1 


P10619 
















lysosomal-assoctated 
membrane protein 1 
(LAMP1) 


1 


J04182 


+ 


+ 


+ 


+ 








Lysosomai-assoaatea 
membrane protein 2 
(LAMP2) 


1 


' J04183 




+ 


+ 










lysozyme (renal 
amyloidosis) (LYZ) 


39 


M19045 


+ 


+ 


+ 


+ 




+ 




iysyl-tRNA synthetase 
(KARS) 


2 


D32053 


+ 




+ 


+ 








M phase phosphoprotein 
10 (U3 small nucleolar 
ribonudeoprotein) (MPP- 
10) 


1 


X98494 
















Mi-type and M2-type 
pyruvate kinase 


2 


X5B494 
















mRA rriAthvltransf erase 
(MT-A70) 


7 


AI-014B3/ 
















mab-zi (C. eiegans)-iiKe i 
(MAB21L1) 


1 


- U38810 




+ 




+ 




+ 




MacMarcks 


1 


— X70326 


+ 




+ 










macropnage-associatea 
antigen (MM 130) 


1 


-- 222968 








+ 
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MADS box transcription 

onhanr^r factor 2 

polypeptide A (myocyte 
enhancer factor 2A) 
(MEF2A) 


1 


U49020 






+ 


+ 




+ 




MADS box transcnption 

pnhanrpr factor 2 

polypeptide C (myocyte 
enhancer factor 20 
(MEF2C) 


l 


L08895 








+ 




+ 




major cytoplasmic tKNA- 
Val(IAC) (=M33940) 


1 


X1751S 
















major histocompat.Dwty 
complex class 1 beta chain 
(HLA-B) 


1 


M95531 
















major nistocompatiDilrty 
complex, class l t A (HLA-A) 


41 


Z93949 


+ 


+ 


+ 


+ 




+ 


ligh in villous 
adenoma 


major histocompattDiiity 
complex, class 1, A (HLA-A) 
How match) 


1 


Z72422 
















major histocompatibility 
complex, class 1, C (HAL- 
C) 


82 


M24097 


+ | 


+ 


+ 


+ 


+ 


+ 




major histocompatibility 
complex, class I, E (HLA-E) 


77 


M20022 


+ 




+ 


+ 




+ 




major hiQtiwvrmatibilrtv 

complex, class II, DM 
BETA (HLA-OMB) 


... 2 


U15085 


+ 


+ 


+ 


+ 




+ 




major histocompatibility 

rnmnlpy riass II DP beta 

1 (HLA-DPB1) 


10 


M5746B 


+ 










+ 




mainr hictrv^nmnatibtlliv 

lllajUl niOiWvWIllKClilwi"*/ 

complex, class II, DR beta 
1 (HLA-DRBt) 


9 


V00522 


+ 




+ 


+ 








Major histocompatibility 
comolex class II. Y box- 
binding protein 1; DNA- 
binding protein B (YB1) 


2 


M24070 




+ 






+ 


+ 


• 


malate dehydrogenase i, 
NAD (soluble) (mdh1) 


1 


055664 




+ 


+ 


+ 


+ 


+ 




malate dehydrogenase 1 , 
NAD (soluble) (MDH1) 


3 


D55654 




+ 








+ 




malonyhCoA 
decarboxylase precursor 


2 


AF097832 
















maitase-giucoamyiase 
(mg) 


i 


AF016833 








+ 








manic tnnae (urosophiia) 
homolog (MFNG) 


1 


U94352 


+ 




+ 


+ 




+ 




mannose phosphate 


1 


X/BOb/ 




+ 


+ 


+ 




+ 




mannose phosphate 


2 


X76057 




+ 


+ 


+ 




+ 




mannose-6-phosphate 
receptor (cation 
dependent) (M6PR) 


3 


X56253 




+ 


+ 




+ 


+ 




ma nflAC f**P-dollchoi 

utilization defect 1 
(MPDU1) 


1 


AF038961 






+ 










rnannosidase, alpha b, 
lysosomal (MANBj 


1 


U60885 




+ 




+ 




+ 




mannosyt (aipna-i 
glycoprotein beta-1,2-N- 
acetyiglucosaminyltransfer 
ase (MGAT1) 


1 


M 55621 


+ 


+ 


+ 










map 11^09 repeal icyiuu 


" ' 1 


" AF064849 
















MAP kinase-interacung 
serine/threonine kinase 1 
(MKNK1) 


2 


AB000409 




+ 


+ 


+ 


+ 






MAP/EHK kinase kinase 3 
(MEKK3) 


5 


U78876 




+ 












MAP/bKK kinase kinase b 
(MEKK5) 


1 


U84476 




+ 


+ 




+ 
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MAH/microtubuie atunity- 
regulating kinase 3 
(MARK3) 


4 


M80359 




+ 












Marenostnn protein 


1 


V14441 
















MASL1 


1 


AB016816 
















iviMA oimenzauon pr uiein 
(MAD) 
















+ 




MaxiK potassium channel 

UfcJla SUuUnii 




AF03MJ46" 
















MBP-2for MHC binding 
protein 2 


1 


X6WJ44 






+ 






+ 




Meis (mouse) nomoiog 3 

(Mfcloo) 




U68385 




+ 


+ 


+ 




+ 




melanoma-associated 
antigen p97 
(melanotransferrin) 




M12154 
















membrane cofactor protein 
(CD46, trophoblast- 
lymphocyte cross-reactive 
antigen) (MCP) 


4 


X59405 




+ 


+ 


+ 




+ 




membrane component, 
chromosome 17, surface 
marker 2 (ovarian 
carcinoma antigen CA125) 
(M17S2) 


4 


D14696 




+ 


+ 


+ 


+ 






membrane metailo- 
endopeptidase (neutral 
endo peptidase, 
enkephalinase. CALLA, 

pn<A\ /MUD 


2 


JQ3779 


D 








+ 


+ 




membrane protein, 
palmitoytated 1 (55kO) 

(Mrrl) 


2 


M64925 




+ 


+ 


+ 




+ 




meningioma expressed 
antigen (MGEA) 


1 


U94780 
















meningioma-ex pressed 
antigen 11 (MEA11) 




U736BZ 


+ 


+ 




+ 


+ 






Menkes Disease (A I K/A) 
putative Cu++-trans porting 
P*tvDe ATPase 


1 


L06133 
















me(allothionein2A(MI2A) 


1 


V00594 






+ 


+ 


+ 






meiaxinl (MIX1) 




U46920 




+ 




+ 






— — 


methionine 

adenosyftransferase II, 
alpha (MAT2A) 


2 


X6B836 


+ 






+ 




+ 




methyhCpG binding 
domain protein 1 (MB01) 
(non-exact 59%aa) 


1 


Y 10746 
















methylene tetranydrotoiate 
dehydrogenase (NAD* 
dependent), 

methenyltetrahydrofolate 
cydohydrolase (MTHruZ) 


2 


X16396 


+ 




+ 






+ 




methvlenetetrahvdrofolate 
dehydrogenase (NADP+ 
dependent), 

methenyttetrahydrofoiate 
cydohydrolase, 
formyttetrahydrofolate 
synthetase (MTHFD1) 


1 


" J04031 




+ 




+ 


+ 






metnyitransterase, putative 


2 


AJ224442 
















MHC antigen (HLA-B) 
(=L42024) 


i 


U14943 
















MHC dass 1 region 


2 


Af-055006 
















MHC class I antigen (HW- 
A2) 


1 


--U70863 
















MHC dass I antigen (HLA- 
A33) 


1 


U19736 
















MHC class I antigen (HLA- 
C) 


1 


U38975 
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1C da'ss I antigen HLA- 

|A11K 

MHC class i antigen 
(B*0801 variant) 
=AF028596)_ 
TRHC dass I anbyen . - 
( ft+nftm variant! ^Iffi 2 . 5 * ) 
15IHC dass I antigen HLA-B 
[B*48 allele) 



£ 



"AF01 
AFU14/W 



|(Aw33-1) 
3ass i 



lB-07ZEL_a"ft^ (sX86704) 



hgiHCdasslHLA-bdlLA 
Uumkir allele) 
MHC dass I HLA-U ' 



_ Jass I HLA-B4 V 
l Uariant 7=017572) 
, . _ aassi 
Ichain 

[MHC dass I 

cd3.3 __ . _ 

3as8 1 HLA-l all 

class I HLA-Cw* 
=M<U172: M99389) 



ttH^C^rHLA^* ,IUUtj:r 



"023755" 
-OT757T 



IMHC dass I H LA-^wG 

ass I H LA-J anCg en 

living dass i lympljuwyl" 
antigen A2(A2.1)vanant 

|DK1 ,, — 

<lass I mic-o antigen 



tins - csass ! pwlypepnde- 
r P i n t«d sequence A (MICA) 
WHCdasslp.^... 1^ 



teavy chain (C*0701new 
gw*AF017331j 

■tiLi/' qQ59 II UNA 

Sequence (done A37GT 

icir 



-ZT5W 
-RI2B2DB- 
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mitochondrial cytocnrome 
oxidase subunrt II (COII) 
(-U12692 Hsa4 
mitochondrion cytochrome 
oxidase subunitll) 


0 


VJ 1 Aw9 1 
















mitochondrial DNA loop 
attachment sequences 
(clone LAS34) 


A 

1 


AOS / vJO 
















mitocnonanai una 
polymerase accessory 
subunit precursor (MtPoiB) 
nuclear gene encoding 
mitochondrial protein, 


1 


1 U94703 




+ 












mitochondrial una, 
complete genome 


i 


X93334 
















mitochondrial genes Tor 
several tRNAs (Phe. Val, 
Leu) and 12s and loo 
ribosomal RNAs. 


8 


V00/1U 
















mitochondnal genes tor 
tRNA (Phe) and12S rRNA 
(fragment) 




— nnnfifin 

VUWww 
















mitochondrial inner 
membrane preprotein 
translocate Ti" 117 ? . ■ 


1 


Mr lUDOtZ, 
















mitochondnal isolate Atr/ 
cytochrome b(CYTB) 


1 


— APruyww — 














r 


mitochondrial loop 
attachment sequence 
(clone LASoo) 


1 


- yflBflil" 
AOoCtg 
















mitochondnal inADH 
dehydrogenase suDunti z 
(ND2) 


14 


AF014893 
















mitocnonanai transiauonai 
initiation factor 2 (MTIF2) 


1 


C34600 




+ 


+ 


+ 




+ 




mttochondnon cytocnrome 

D 


1 


U09500 
















mitogen inducible gene 
mjg-I 


1 


Z24725 












+ 




mitogen inducible gene 


1 


















mitogen-activated protein 
Kinase-acuvaieo proiein 
kinase 3 (MAPKAPK3) 


2 


U43784 






+ 


+ 




+ 




JILN51 


2 


XB0199 




+ 


+ 


+ 


+ 






MLN64(=D3B255 CAB1) 


1 


X8019B 




+ 


+ 


+ 








moesm (MSN) 


14 




+ 


+ 


+ 


+ 








monocytic leukaemia zinc 
finger protein (MOZ) 


2 


U4774Z 




T 




+ 








MOP1 0 


2 


U 29165 
















motor protein (Ms. /bow) 


2 


D21094 


+ 


+ 


+ 










mouse double minute 2, 
human homolog of; p53- 
binding protein (MDM2) 


1 


U39736 






+ 


+ 








M-phase phospnoprotein o 
(MPP-6) 


1 


X98263 






+ 


+ 




+ 




M-phase phospnoprotein, 
mpp11 


1 


1 X98260 
















MPS1 


1 


L2Q314 
















MM 10,000 anbgen 


2 


□64 154 








+ 


+ 


+ 




MRC UX-2, V-hke region 
(=M17227) 


1 


X05324 
















mu-adaptin-reiatea protetn- 
2; mu subunit of AP-4 (MU- 
ARP2) 


1 


YQB3S7 
















multifunctional polypeptide 
similar to SAICAR 
synthetase and AIR 
carboxylase (ADE2H1) 


i 


X53793 


+ 


+ 


+ 


+ 




+ 
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mveloiavlvrnphoid or mixeo- 
U mnn i>w^t«ri to. 7 (MLLT 7) 



nUIYHy (cellular myosin 
heavy cha in) 
fmyomesin (M-uwl«in 

f myosm lb (M V OTE) 
myosin ligl 

n^osTnpRospr^se. 
tsubunitl <M ^ l rT 1) 



myosin regulaluiyliylir 
chain (*U561§2) 



(myosin Vila (low maid i /TT 

bhyosm. heavy aolypop 
9. non-musc le <mtH8) 
[myosin, light poly pelade, 
regulatory, non-sarcomenc 

UlWm (MLCB) 

[myosin-l U»U 

fMARCKS, 8 QK-U (MACS, 
Lmtoin p78 ) (MXD 



PCT/CAOO/00005 



TT 



TT + ~ 



resistance 2, homologof 
murine (MX2) — - 
TR-acetylgaladosammioase. 

|a ip h fl - (flAGA) 
ftsl-acetylglucosai i w ne 
receptor 1 (thyroid) 
WMA6R1) 

""Valpha-sym 



T7J308TT 



> l + 
T 

TTT 



"M52/B3" 



fR.acylaiTwnoacyH)epW« 
h ydrolase (APE H) 
T-acylsphingosine 
amidohydrolajw(acia 
c eramidase) (ASAH) 
RAD+-specmc isootrate 
dehydrogenase beta 
subunit precursor 
(encoding mrtochondnal 
protein) 



T33SW 



NADH dehydrogenase 
(ubiquinone) 1 alpha 
subcomptex,5(13ka B13) 

:nduf; - 



TT + 
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tfwn dehydrogenase 
(ubiquinone) 1 beta 
subcomplex, 5(16kD. 
SG Dm (NDUFBS) _ 
NADH dehydrogenase m 
(ubiquinone) Fe-S protein z 
<49kD) (NADH-coenzyme 
h ^urf aS eWNDUFS2) 
NADH dehydrogenase 
(ubiquinone) flavoprotein 2 
}24kDHNDUFV2I 
*™ "i:uDiquinono 
^.jdrogenase 51 kDa 

REDUCTASE (B5R) 
|(50%aa) 



associated complex alpha 
[polypeptide (NACA) 
natural killer cell group 
sequence (NKG 7 

natural k" ^ 
4 (NK4) 

natural RiBerSss, - 
ltranscript3(NKAT3) 
[natural killer-assoaated 

transcript S (NKAT5) 



+ 



natural killer-tumor 
recognition sequence 
KNKTR) 
N-aeacet, 
suifotransferase (heparan 
al ucosaminyf) 2 (NDST2 * 
or protein kinase 
—r- -ke uEiquiCn* 
protein ligase WWP 1 
nei(cnicKenH»Ke!' 

ICNELL2) 
[N-ethylmaieimide-sensitive 

factor attachment protein, 
alpha (NAPA) 
N-ethylmaieimide-sensiuve 
factor attachment protein, 
gamma (NAPG) 
neural precursor cell 
expressed, 

developmental^ down- 
Ireoulated 5 .(NEDDft 
hvMiral nrecursor cell 



rbnl} 
ilood onto 



[neural precursor cell 
expressed, 

developmental* do^ 
reaulated8(NEDDff 



U lulated j ilHB OB 1 
feeuregulm 1 (NRgT) 
[neuroblastoma kmS viral 
|(v-ras) oncogene homolog 
uNRAS) 

Neuroblastoma HAS viral 
(v-ras) oncogene homolog 
fNRASHlow match) 

kl^i imiihmmin 1 (bllai 



..qeurofibromin 2 (Diuateral 
I acoustic neuroma) (NF2) 



neuronal apoptw» 
linhibttory protein (NAIP) 
neuronal cell aonesion 



I molecule (NRC 



-D23B5T 



+ l * 
T 



+ I + I -i- 



-+ rn + T + 



+ i i +T* . 



■AB002341 



+ l + 



+ 
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neuropatny target esterase 
(NTE) 


1 


AJ004832 




+ 




+ 




+ 




neuropeptide Y3 receptor, 

CM ITQ /!_,.. _ _ — VM V 


1 


D28433 
















neurotrophic tyrosine 
kinase, receptor, type 1 
(NTRK1) 


14 


X03541 


+ 


+ 


+ 


+ 


+ 


+ 




neuiropnii cyiosout iduui •? 
(40kD) 


2 


' U50720 


















^ 


AFT29756 
















NGAL (=XB3U«J) 


1 


X99133 
















nibrin (NBS) 


1 


AF051334 
















NIK 


, 

i 


AB0U5B7 






+ 






+ 




Ninjunn i , nerve injury- 
induced protein-1 


i 


TT75B51 




+ 


+ 


+ 




+ 




nitniase i (Ni i i > 
(=AF069984) 


_ 

i 


















NKGZ-U (low matcn) (non- 
exact. 58%) 


l 


















Nmi 


1 


U3284U 
















N-mynstoyltransterase i 
(NMT1) 


1 


Ah0433!M 




+ 


+ 


+ 




+ 




No arches-like (zeoransn) 
zinc finger protein (NAR) 


1 


U79569 






+ 


+ 




+ 




non-histone chromosome 
protein 2 (S. cerevisiae)- 


1 


D5042U 






+ 


+ 


+ 


+ 




non-muscie (tiorooiast) 
tropomyosin 


1 


















non-muscie alpna-actimn 


1 


U48734 
















non-muscie myosin alkali 
light chain (Hs.77385) 


3 


MZ2918 


+ 


+ 


+ 


+ 


+ 




High in fetal adrenal 
gland and BPH 
stroma 


non-neuronal enoiase (tu 
4.2.1. 11) 


1 


X16289 
















non-receptor tyrosine 
phosphatase 1 


1 


M 33689 
















normal keratinocyte 
substraction library mRNA, 
clone H22a 


3 


X53778 


+ 


+ 




+ 


+ 




high in many libraries 


notch group protein (N) 


3 


M99437 
















novel protein 


1 


X99961 
















novel I -cell activation 
protein 


1 


X94232 




+ 


+ 


+ 




+ 




N-ras protein nku 


1 


A60196 
















N-suitoglucosamine 
suifohydroiase 
(surfamidase) (SGSH) 


1 


U60111 




+ 












nsuiin induced gene i 
(INSIG1) 


i 


U9687fc> 


+ 




+ 


+ 




+ 




ntegnn, alpha 4 (antigen 
CD49D, alpha 4 subunit of 
VLA-4 receptor) (ITGA14) 


3 


Li 2002 


+ 






+ 













— MB383S — 




+ 


+ 






+ 






•i 
i 


— RTT5330 
















nuclear antigen H73i-nice 
protein 


2 


U839UB 




+ 


+ 










nuclear antigen 5piuu 
(SP100) 


4 


U35501 








+ 


+ 


+ 




Nuclear antigen bpiuu 
(SP100) (85%aa) 


T 


P23497 — 
















Nuclear antigen spiuu 
(SP100) (89%aa) 


1 


P23497 
















nuclear autoantigenlc 
sperm protein (histone- 
binding) (NASP) 


1 


M97856 


+ 
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nuclear corepressor kah-1 
(KAP-1) (=U95O40; X97648 
TIFIbeta zinc finger 
protein) 


1 


U78773 
















Nuclear domain 10 protein 
(NDP52) 


4 


U22897 




+ 


+ 


+ 




+ 




Nuclear factor (erytnroia- 
derived 2)-like 2 (NFE2L2) 


1 


574017 




+ 


+ 


+ 


+• 






Nuclear factor ot kappa 
light polypeptide gene 
enhancer in 8-cells 1 
(p105)(NFKB1) 


2 


M58603 




+ 


+ 






+ 




nuclear factor ot Kappa 
light polypeptide gene 
enhancer in B-cefis 
inhibitor, alpha (NFKBIA) 


3 


M69043 




+ 


+ 


+ 




+ 




nuclear factor related to 
kappa B binding protein 
(NFRKB) 


1 


U08191 




+ 








+ 




nuclear mitotic apparatus 
protein 1 (NUMA1) 


3 


Z11583 


+ 


+ 


+ 


+ 




+ 




nuclear receptor 
coactivator2 (GRIP1) 


1 


X97674 
















nuclear receptor 
coactivator 3 (AIB3) 


2 


AF010227 


+ 


+ 


+ 






+ 




nuclear receptor 
coactivator 4 (ELE1) 


22 


X77548 




+ 


+ 


+ 








nuclear receptor interacting 
protein 1 (NRIP1) 


1 


X84373 




+ 




+ . 




+ 




nuclear respiratory factor 1 
(NRF1) 


1 


U02683 




+ 


+ 










nuclear RNA helicase, 
DECD variant of DEAD box 
family (DDXL) 


4 


U90426 


+ 


+ 


+ 


+ 




+ 




nuclear transcnption factor 
Y aloha (NFYA> 


1 


X58711 


B 














nuclear transcription factor, 
X-box bindina 1 (NFX1) 


3 


U15306 




+ 












nuclear transport factor z 
folac&ntal nnotetn 15^ 
(PP15) 


1 


X07315 


+ 






+ 




+ 




nucieobindin (=M96824) 


1 


U31336 
















nucleobindin 1 fNUCBIl 

1 KIM VWII lull 1 I yt^v^vsw II 


-"'2 


MQRA74 








4. 








nucleolar phosphoprotein 
p130(P130) 


" 1 


— Z34289 — 




+ 












nucleolar protein (KKE/D 
repeat) (NOP56) 


1 


Y12065 


+ 


+ 








+ 




nucleolar protein (mshsb) 


1 


ANJ1530B 
















nucleolar protein 1 (l20kD) 
(NOL1) 


i 


M32110 


+ 














nucleolar protein p40 


1 


U86602 


+ 


+ 




+ 




+ 




nucieoitn (NCL) 


2 


M 60858 




+ 


+ 


+ 








nucleophosmin (nucleolar 
phosphoprotein B23, 
numatrin) (NPM1) 


14 


M28699 


+ 


+ 


+ 


+ 




+ 




nucieopnosmin-retinoic 
acid receptor alpha fusion 
protein NPM-RAR long . 
form 


1 


U41742 
















nucleoponn (NUP358) 
(=D42063 RanBP2 (Ran- 
Dinaing protein zj) 


2 


L41840 
















nucleoponn i53kD 
(NUP153) 


1 


225535 
















nucleoponn 98kU (NUP98) 


1 


U41815 
















nucieosome assembly 
protein 


1 


U28430 
















nucieosome assembly 
protein 1-like 1 (NAP1L1) 


1 


M86667 




+ 


+ 


+ 




+ 




nucieosome assembly 
protein 1-Jike 4 (NAP1L4) 


2 


U77456 


+ 
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nudeosome assemoiy 
protein, 5'UTR 


i 


D28430 
















olfactory receptor (uk/- 
141) 


i 


U86281 
















OLFACTORY RkCbPIOK- 
LIKE PROTEIN HGMP07E 
(OR17-4) (non-exact 65%) 


i 


P34982 
















oligodendrocyte myelin 
glycoprotein (OMG) 


7 


LU53B/ 




+ 












o-nnkeo n- 
acetylglucosamine 
(GlcNAc) transferase 
(UDP-N- 

acetylglucosamine:polypep 
transferase) (OGT) 


1 


U77413 


+ 


+ 




+ 


+ 






oncofetal tropnobiast 
glycoprotein 5T4 precursor 

mnn-flYflrt 55%^ 


1 


A53b31 
















Oncogene mm (i im> (non- 
exact 84%) 


1 


U02082 
















UKr (ns. / (ooo) 


1 


M68864 


+ 


+ 


+ 


+ 


+ 


+ 




ORH;MbK3/; putative 
transposase similar to pogo 
element Length = 
454 


1 


U49973 
















origin recognition complex, 
subunit 2 (yeast homolog)- 
like (ORC2L) 


2 


U27459 
















ongin recognition complex, 
subunit 4 (yeast homolog)- 
iike (ORC4L) (low match) 


1 


AF022108 
















ornithine aminotransferase 
(gyrate atrophy) (OAT) 


2 


M23204 






+ 


+ 








(ODC) 


1 


™ M20372 
















urniuili IB uounuuAyiaoc 

antizyme, ORF 1 and ORF 

2 


— n 


— D78361 


+ 


+ 


+ 




+ 


+ 


High in pancreas, 
and activated T cells 


orpnan receptor 
(H& 100221) 


2 


U07132 


+ 




+ 










OS-9 precurosor 


6 


AB002806 


+ 




+ 


+ 


+ 


+ 




osteonectin (=Abzzsy um- 
40) 


1 


UZoool 
















ovel centrosomai protein 
RanBPM (RANBPM) 


i 


AdUUOOI O 








+ 




+ 




over-expressed breast 
tumor protein 


i 


L34839 
















oviductai glycoprotein 1 , 
120KD (OVGP1) 


i 


U09550 








+ 


+ 






oxidase fcvtochrome c\ 
assembly Mike (OXAIL) 


i 


X8K595 




+ 


+ 


+ 


+ 






oxoglutarate 

dehydrogenase (lipoamide) 
(OGDH) 


4 


D10523 


T 


+ 


+ 




+ 






oxysteroi binding protein 
(OSBP) 


i 


M86917 


+ 


+ 






+ 






OZF 


i 


X70394 






+ 


+ 




+ 




0ZF (non-exact zinc ringer) 


1 


X70394 
















p21/Cdc42/Kac1-acbvated 
kinase 1 (yeast Ste20- 
related) (PAK1) 


2 


U51120 


+ 












— — 


P35~related protein (= 
S80990 ficolin) 


i 

1 
















— 


p40 


1 


U93569 
















p40phox (=Ub0720) 


1 


X77094 
















P47 lbc oncogene 


4 


U03634 
















p53-induced protein 
(PIG11) 


1 


AF010315 


+ 


+ 


+ 


+ 








p54nrb (low match) 


1 


Y112B7 
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p62 nucieoponn 


-!— 


X58521 
















B3 mKNAtor 
ransmembrane protein 




X69910 


+ ; 


+ 


+ 










PAC clone DJU7U1UTO 
from 7q33-q36 (non-exact 
64%) 




— O071tlg" 
















palmitoyhprotein 
thioesterase (ceroid- 
lipofuscinosis, neuronal 1, 
infantile; Haltia-Santavuori 
disease) (PPT) 


10 


U44772 






+ 


+ 




+ 




papillary renal cell 
carcinoma (translocation- 
associated) (PRCC) 


— 1 


X99720 
Ar 11 DO Oil 


+ 


+ 

+ 


+ 


+ 
+ 


+ 






pak protein 

partial ESI (clone c-igniw) 


-4- 


Z43627 
















PAX3/forkhead 
transcription factor gene 
fusion 




U02368 
















paxillin (PXN) 




D86862 
AJ007398 




+ 


+ 






+ 




3 bm protein 
PBS-ESI (nz92eU1.s1 
NCI CGAP GCB1 clone 
IMABE:1 305936) (low 
score) 


Z [ 

1 


AA732534 
















PDi Domain protein 
(Drosophila inaCWike) 
INALD) 


1 


AJ22474/ 


+ 






+ 








PbBHJiaC Runt domain 
encoding gene (=Z35728) 


1 


— Z38T08 — 
— J04605 
















peptidase D (PbHU) 
peptidyiprolyl i some rase a 
cyciopniiin ^rri/v 


4 — 


Y00052 




+ 


+ 


+ 


+ 


+ 


high in many Hbranes 


peptidyiprolyl i some rase u 


2 


■111887 






+ 




+ 






peptidyiprolyl isomerase b 

CVOOCnitiin CJ lr*ricj 


i 


AF04238U 




+ 


+ 










PERB11.1 (=U5694'iMHC 
class i cnain-reiaiea pruiein 
A) 


i 


■" U69630 
















penon n i ^preTorminy 
protein) (PRF1) 


14 


— M28393 — 
















peroxisomal acyhUoA 


■i 


— X86032 
















peroxisomal acyl- 


1 


X71440 




+ 


+ 


+ 








peroxisomai tamesylated 
protem (rAr) 


1 


— X75S35"" 




+ 


+ 


+ 


+ 


+ 




phortXDMZ-mynsTate-13- 
acetate-induced protein 
fPMAIPI) 


1 


D900/U 


- B.W 














phosphate earner 
(mitochondrial gene?) 




' X77337 
















pnospnate earner, 


7 3 


XBU03B — 




+ 


+ 


+ 








phosphate 

cytidytyttransferase 1 . 
choline, aipna isoiuim 
(PCYT1A) 


1 


C2BS57 — 


- T 




+ 










PHOSPHATIDAIfe 

E (CDP-DIGLYCERIDE) 


r- 


- Q92903 
















pnospnattoyiinositol 3- 
kinase delta catalytic 
subunit 


2 


" U57843 
















phospnauoylinosttol 4- 
kinase, catalytic, beta 
nolvMDtide fP!K4CB) 


3 


— AB0O591U 


+ 


+ 


+ 












■Hi 


L19783 




+ 


+ 


+ 


+ 


+ 
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pnospnatioyiinosiiol 
transfer protein (PI-TPbeta) 


2 


D30037 
















nhn^nhatirtvlinosfiol 

transfer protein, 
membrane-associated 

1 lit Mlf l| 


2 


X98654 


B, T 
lymphoma 


+ 












shosphatidyiinosrtol 
transfer protein, 
membrane-associated 
(PITPNM) (non-exact 64%) 


1 


X98654 
















DhosDhatidvlmosrtol-4- 
phosphate 5-kinase, type 
il, alpha (PIP5K2A) 


, 


U14957 






+ 




+ 






phospnatiayiinositoH*- 
?hosphate 5-kinase, type 
II, beta (PIP5K2B) 




U85245 




+ 


+ 


+ 




+ 




nhosohodiesterase 7A 
(PDE7A) 


^ 


L12052 


B,W 


+ 


+ 










nhosohodiesterase IB 

Wl tWyivwlWIWMW » mm 

(PDES1B) 


^ 


U 56976 




— ON 












nhaqohoalucomutase 1 
(PGM1) 




M83088 




+ 


+ 


+ 




+ 




ohosDhoalucohafe 
dehydrogenase (PGD) 


1 


U30255 






+ 










phospnoglycerate Kinase 1 
(PGK1) 


12 


V00572 
















phospnoglycerate mutase 
1 (brain) (PGAM1) 




J04173 


+ 






+ 


+ 


+ 




Dhosnhoatvcerate mutase 
2 (muscle) (PGAM2) 




M55673 




+ • 


+ 






+ 




phospnoinositiae-3-Kinase, 
catalvtic aloha DolVD€Dtide 
(PIK3CA) 


1 


Z29090 




+ 


+ 


+ 








phosphomosrtide-^-Kinase, 
catalytic, delta polypeptide 
(PIK3CD) 




U86453 




+ 


+ 


+ 




+ 




phospnomosmoe-a-wnase, 
catalytic, gamma 
polypeptide (PIK3CG) 


— I - 


X83366 
















phospnoiipase C 




















phospnoiipase u, oeita i 
(PLCD1) 


1 


U09117 






+ 


+ 




+ 




phospnoiipase u, gamma 1 
(formerly subtype 148) 
(PLCG1) 




M34667 




+ 


+ 


+ 




+ 




phospholipid scramoiase 


— i— 


AF008445 














; 


phosphonbosyi 
pyrophosphate synthetase- 

assuciisicu piuiom i 
(PRPSAP1) 




D61391 




+ 


+ 






+ 




pnospnonoosytgiyanamiae 
formyttransferase, 

synthetase, 

nhosDhoribosvlaminoirrada 
zole synthetase (GART) 


3 


X54199 




+ 


+ 


+ 


+ 


+ 




phospnoryiase Kinase, 
aloha 2 divert, atvcoaen 
storage disease (X 
(PHKA2) 


3 


D3B618 




+ 


+ 


+ 




+ 




phospnoryiase, glycogen; 
brain (PYGB) 


1 


U47025 


+ 


+ 


+ 










phosphoryiase, glycogen; 
brain (PYGB) (low match, 
non-exact, 75%) 


1 


1147025 
















phospnoryiase, glycogen; 
liver (Hers disease, 
lycogen storage disease 
type VI) (PYGL) 


1 


- Y15233 




+ 


+ 


+ 




+ 




phosphorylation regulatory 
protein HP-10 


2 


















phospnotidyiinosrtol 
transfer protein (PITPN) 


1 


— D3DD3B — 


+ 


+ 


+ 


+ 
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pigment epitheHum-denved 

IdUOi \r cur; 


1 


U299b3 


+ 


+ 


+ 


+ 


+ 


+ 




pim-1 oncogene (HiMi) 


i 


M24778 


+ 


+ 


+ 






+ 




pinin, desmosome 


1 


U77718 


tJ, monocyte, i lympn 


oma 


placenta (Ditt33) 


5 


U49188 






+ 






+ 




placenta (Ditt33) (non- 
exact. 69%) 


i 


U491tttt 
















placenta (DHf48) 


18 


U4918/ 


+ 














placenta (UitT48) (low 
match) 


1 


U4918'/ 
















piacenta(Uiff48) (low 
match) 


1 


U4918/ 
















plasminogen activator, 
urokinase receptor 
(PLAUR) 


1 










+ 




+ 




platelet factor 4 (H-4) 


i 


M25897 






+ 










plateievendotheiiai cell 
adhesion molecule (CD31 

ntinprh /PECAM1) 

jiliydi/ \rtwnro 1/ 


8 


M37780 




+ 


+ 




+ 


+ 




platelet-activating factor 
aratvihvdrolase 2 (40kD) 
(PAFAH2) 


4 


U89386 




+ 




+ 








platelet-activating factor 
acetylhydrolase, isofonm lb, 
alpha subunit (45kD) 
(PAFAH1B1) 


i 


U72342 


+ 


+ 




+ 


+ 


+ 




platelet-activating ractor 
receptor (PTAFR) 


1 


D10202 




+ 








+ 




pleckstrin (PLkK) 


10 


X07743 








+ 




+ 




nU»cksirin /PLklO /low 

match) 


- 1 


"X07743 
















pleckstnn homology, sec/ 
and coiled/coil domains 
Kcytohesin 1)(PSCD1) 


4 


M85169 


+ • 


+ 




+ 




+ 




pleckstnn homology, sec/ 
and coiled/coil domains, 
binding protein (PSCDBP) 


4 


L06633 


+ 






♦ 








nMS nrotein 


1 


X57398 


+ 


+ 


+ 


+ 




+ 




PMP69 


2 


Y14322 
















poly (AUP-nt>ose) 
polymerase (NAD (+) ADP- 
ribosyitransferase) 
(=X 16674) 


i 


X5614Q 
















poiy(A) polymerase (twj 


i 


X7677U 


+ 


+ 


+ 


+ 




+ 




poiy(A)-Dinding protein-nke 


19 


Y00346 


+ 


+ " 


+ 


+ 


+ 


+ 




poly(rU)-binding protein 1 
(PCBP1) 


3 


X78137 


+ 


+ 


+ 




+ 


+ 




poiyadenytate binding 
oratein 


1 


U75586 
















polycystic kidney disease 1 
(autosomal dominant) 
(PKD1) 


5 


U24498 
















polymerase (DNA 
directed), beta (POLB) 


i 


D29013 




+ 












directed), gamma (POLG) 


" 6 


D84103 
















polymerase (RNA) II (UNA 
directed) polypeptide A 
(220kD) (POLR2A) 


1 


X53554 




+ 


+ 










polymyositis/scleroderma 
autoantigen2 (100kD) 
(PMSCL2) 


1 


L01457 


+ 


+ 


+ 




+ 






poiypyhmidine tract Dinamg 
protein (heterogeneous 
nuclear ribonudeoprotein 1) 
(PTB) 


1 


X55372 


+ 


+ 


+ 


+ 


+ 
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positive regulator or 
programmed ceil death 
ICH-1L(lch-1) 


3 


■ U13U21 






+ 










postmeiotic segregation 
ncreased 2-like 12 I 
(PMS2L12) 




"' M16514 


+ 


+ 




+ 




+ 




sostmeiotic segregation 
increased 2-like 8 
(PMS2L8) 




U3BUB4 


+ 


+ 


+ 


+ 








potassium inwardly- 
rectifying channel, 
subfamily J, member 15 
(KCNJ15) 




D87291 








+ 




+ 




potassium voltage-gated 
channel, KQT-like 
subfamily, member 1 
(KCNQ1) 


1 


AF051426 




+ 


+ 


+ 




+ 




pou domain, class z, 
associating factor 1 
POU2Ar1) 


, 


Z49194 








+ 








POU domain, dass z, 
transcription factor 1 
(POU2F1) 




X13403 




+ 




+ 








PPAR binding protein 
(PPARBP) 




Y13467 




+ 


+ 










PPAKgamma2 


J 


D83233 
















pre-B-ceii coiony- 
enhancina factor (PBEF) 




U02020 
















prefoldinl(PFDNI) 


1 


Y17392 


+ 


+ 


+ 


+ 


+ 


+ 




prefoidin 5 (PRFLD5) 




















prefoldin subunit 3 
(=U96759 von Hippel- 
Lindau binding protein 
(VBP-1)) 


1 


Y1/3y4 
















pregnancy-associated 
plasma protein A (PAPPA) 




U28727 




+ 




+ 






high in placenta 


pre-mKNA splicing factor 
SF3a (60kD), similar to S. 
cerevisiae PRP9 
(spliceosome-associated 
protein 61) (SF3A60) 




U08815 






+> 


+ 




+ 




pre-mRNA splicing factor 
SF3a (60kD), similar to S. 
cerevisiae PRP9 
(spliceosome-associated 
protein oi) (5r3Aouj (low 
score) 


1 


U08815 
















pre-mRNA splicing tactor 
SRp20, 5'UTR 


2 


028423 
















preprotein transiocase 

/Til M A m f\ 

(TIM17) 


3 


X97544 


+ 


+ 


+ 


+ 








pnon protein 


1 


XB254S 
















prion protein (p27-30) 
(Creutzfeld-Jakob disease, 
Gerstmann-Strausler- 
Scheinker syndrome, fetal 
familial insomnia) (PRNP) 


1 


M13899 




+ 


+ 


+ 




+ 




pnstanoyi-CoA oxidase 
(low match) 


1 


Y11411 
















pnstanoyl-coA oxidase 
(low score) 


1 


Y11411 
















procollagen-lysine, 2- 
oxoglutarate 5- 
dioxygenase (lysine 
hydroxylase, Ehters-Oanlos 
syndrome type VI) (PLOD) 


1 


M98252 








+ 




+ 




procollagen-proline, 2- 
oxoglutarate 4~ 
dioxygenase (proline 4- 
hydroxylase), alpha 
polypeptide 1 (P4HA1) 


1 


M24486 


+ 




+ 


+ 


+ 


+ 
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procollagen-proline, j 

UAUyiuiaioio t- | 

dioxygenase (proline 4- 
hydroxylase), beta 
polypeptide (protein 
disulfide isomerase; thyroid 
hormone binding protein 
P55HP4HB) 1 


4 I 
1 j 


X05130 j 
J03191 1 


+ j 


+ 

+ 


+ 
+ 


+ 




+ 




profflin \ (PFKI1) 
progesterone receptor- t 
associated p48 protein 
(P48) 


Z 

a 


U2S918 
— 585655 




+ 


+ 






+ 




prohiomn (kmb> | 

proliferating cell nuaear 
antigen (PCNA) 


1 

3 


JUJvww l 

" JM718 




+ 


+ 






+ 




proiiteration-associated 
gene A (natural iller- 
enhancing factor A) | 
(PAGA) I 


4 


LI 91 84 r 


+ 


+ 




+ 








proline-nch protein BstNl 
subfamily 2 (PRB2) (non- 
exact, 43%aa) [ 


" 1 


552955 — [ 
















prolme-senne-tnreonine i 
phosphatase interacting 
protein 1 (PSTPIP1) 


1 i 


U947 7B 
















prolyl endopeptioase 
(PREP) 


~ 2 i 


— X7449B — 




+ 








+ 




prolyicarooxypeptidase 
(angiotensinase C) (PRCP) 


b 


LI 3977 




+ 


+ 


+. 








promyeiocytic leuKemia i 
(PML) 


1 


— I51B0TBF 




+ 


+ 






+ 




properdin V factor, 
complement (PFC) 


4 


" X57748 


+ 














pro-platelet basic protein 
(includes platelet basic 
protein, beta- 
thromboglobuiin, 
connective 

tissue-activating peptide ill, 
neutrophit-activating 
oeptide-2) (PPBP) 


1 


— M54996 






+ 


+ 




+ 




pro-platelet basic protein 
(includes platelet basic 
protein, beta- 
thromboglobulin, 
connective tissue- 
activating peptide III, 
neutrophil-acth/ating 
peptide-2) (PPBP) 


7 


R53995 


f + 




+ 




+ 






proprotem convertase 
subtilisin/kexin type 7 
{PCSK7) 


4 


1140623 
















srosaposin (vanant 
Gaucher disease and 
vanant metachromatic 
leukodystrophy) (PSAP) 


j 89 


T D00422 


+ 


+ 


+ 




+ 


+ 




prostagiandin- 
endoperoxide synthase 1 
(prostaglandin G/H 
synthase and 
cyclooxygenase) (PTGS1) 




j — U6384B 


B 


+ 






+ 


+ 




prostaglandin- 
endoperoxide synthase 2 
(prostaglandin G/H 
synthase and 

ruHnAwaAnasfi) fPTGS2) 


4 2 


T" L1532B 
















prostaglandin- 
endoperoxide synthase- 1 
(=L08404; U84208) (all 
promoters) 


i 


■) — D6406B 
















prostate caranoma tumor 
antigen (pcta-1) 


■i 


L78132 " 
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protease inhibitor i (anti- 
elastase), alpha-1- 
antitrypsin (PI) 


17 


K02212 




+ 




+ 


+ 




ugh in many iibranes 


protease inhibitor i (anti- 
elastase), 

monocyte/neutrophil 
(ELANH2) (low match) 


1 


M93Ubb' 








+ 








proteasome (prosome, 
macropain) 26S subunit, 
ATPase, 1 (PSMC1) 


3 


L02426 


B 


+ 


+ 






+ 




proteasome (prosome, 
macropain) 26S subunit, 
ATPase, 3 (PSMC3) 


1 


M34079 


+ 


+ 




+ 




+ 




proteasome (prosome, 
macropain) 26S subunit, 
ATPase, 4 (PSMC4) 


2 


AF020736 
















proteasome (prosome, 
macropain) 26S subunit, 
ATPase. 5 (PSMC5) 


5 


L38810 


+ 




+ 


+ 




+ 




proteasome (prosome, 
macropain) 26S subunit, 
ATPase. 6 (PMSC6) 


2 


D78275 








+ 




+ 




proteasome (prosome, 
macropain) 26S subunit, 
non-ATPase, 11 (PSMD11) 


1 


ARJ01212 


I 


+ 






+ 






proteasome (prosome, 
macropain) 26S subunit, 
non-ATPase, 2 (PSMD2) 


2 


D78151 




+ 








+ 




proteasome (prosome, 
macropain) 26S subunit, 
non-ATPase, 5 (PSMD5) 


1 


S79862 


F 


+ 


+ 




+ 






proteasome (prosome, 
macropain) 26S subunit, 
non-ATPase, 7 (Mov34 
homolog) (PMSD7) 


1 


D 50063 




+ 


+ 


+ 




+ 


high in many iibranes 


proteasome (prosome, 
macropain) 26S subunit, 
on-ATPase, 12 (PMSD12) 


1 


AB003103 






+ 






+ 




proteasome (prosome, 
macropain) activator 
subunit 1 (PA28 alpha) 
(PSME1) 


•J 


L07633 




+ 


♦ 


+ 




+ 




proteasome (prosome, 
macropain) subunit, alpha 
type, 3 (PSMA3) 


2 


D007t52 




+ 


+ 


+ 




+ 




proteasome (prosome, 
macropain) subunit, alpha 
type, 5 (PSMA5) 


3 


X61970 




+ 


+ 


+ 




+ 




proteasome (prosome, 
macropain) subunit, alpha 
type, 7 (PSMA7) 


3 


AF0541B5 




+ 


+ 








- 


proteasome (prosome, 
macropain) subunit, alpha 
type, 7 (PSMA7) (low 
match) 




AF0Z281& 
















proteasome (prosome, 
macropain) subunit, beta 
type. 1 (PSMB1) 


=1 


D00761 




+ 


+ 






+ 




proteasome (prosome, 
macropain) subunit beta 
type, 10 (PSMB10) 




■ X71874 




+ 






+ 


+ 




proteasome (prosome. 
macropain) subunit, beta 
type, 6 (PMSBf) 










+ 


+ 




+ 




proteasome (prosome, 
macropain) subunit, beta 
K/nA ft /lame 

multifunctional protease 7) 
(PSMB8) 


-1- 


U17497 


+ 


+ 


+ 


+ 




+ 




proteasome (prosome, 
macropain) subunit, beta 
type, 9 (large 
multifunctional protease 2) 
(PSMB9) 


3 


Z14977 








+ 
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proteasome (prosome; 
macropain) subunit beta 
ype, 7 (PSMB7) 



protective protein tor beta- 
galactosidase 
(galactosialidosis) (PPGB) 



1022950 



protein A alternatively 
spliced form 2 (A-2) 



+ + + 



* + + 



"W92T 



protein activator or the 
interferon-induced protein 
kinase (PACT) 



Ah072tttJU 



Kinase \rffw ' / 

protein aisulfide isomerase-| 
related protein (P5) 



T 



D49489 
L25441 



protein 
geranylgeranyitransferase 

type I, beta subunit 
l(PGGTIB) 



high in many noranes 



protein nomoiogous to 
chicken B complex protein, 
guanine nucleotide binding 



TO" 



M24194 " 



protein kinase a anchonng 
[protein 

protein kinase C substrate 



AF03/439 
U5U31/ 



I80K-H (PRKCSH) 



protein Kinase U Deta 1 
1(PRKCB1) 



6 

"T" 



X06318 



protein Kinase u aeita 
|(PRKCD) 



D1049b 
M552B4 



protein kinase C, eta 
l(PRKCH) 



protein Kinase mu 
l(PRKCM) (non-exact 78%) 



X 7 5 7 b8 



Protein kinase CTiEe 1 
(PRKCL1) 

protein Kinase, am* 3 - 
.activated, gamma 1 non- 
Icatatytic subunit (PRKAG1) 



D26181 
U42412 



"BTT 
lymphoma 



it (PR! 

I protein Kinase, cAMP- 
dependent, regulatory, type] 
I, alpha (tissue specific 
Bxti nQuisher1)(PRKAR1A)| 
_i y i hua 



"M1B458 



protein Kinase, uNA- 
activated, catalytic 
plvoeptide (PRKDC) 



U470 / / " 



protein kinase, mitogen- 
activated 1 (MAP kinase 1; 
o40 p41) (PRKM1) 



Z11695 



protein kinase, mitogen- 
activated 6 (extracellular 
signal-regulated kinase, 
|p97) (PRKM6) 



protein Kinase, mitogen- 
activated, kinase 3 (MAP 
kinase kinase 3) 
l(PRKMK3) 



L779B4 



065838 



+ I + 



protein pnospnatase i , 
catalytic subunit, alpha 
lisofor m (PPP1CA) 



WB3950 



protein pnospnatase i, 
lulatory subunit 10 



V1324/ 



protein pnospnatase l 
regulatory subunit 7 
(PPP1R7) 



250/49 



protein pnospnatase 2 
(formerly 2A), catalytic 
subunit, beta isoform 
(PPP2CB) 



X1265G 



protein pnospnatase 2 
(formerly 2A), regulatory 
subunit B n (PR 72), alpha 
isoform and (PR 130), beta 
isoform (PPP2R3) 



T075S0" 
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protein phosphatase 2, 
regulatory subunit B (856), 
alpha isoform (PPP2R5A) 


2 


L42373 


+ 


+ 


+ 


+ 








protein phosphatase z, 
regulatory subunit B (B56), 
delta isoform (PPP2R5D) 


3 


D78380 




+ 


+ 










protein phosphatase 
regulatory subunit B (B56), 
gamma isoform 
(PPP2R5C) 


l 


1326445 


+ 


+ 


+ 






+ 




protein phosphatase 2A 
regulatory subunit alpha- 
isotype (alpha-PR65) 


5 


J02902 


+ 


+ 


+ 


+ 








protein phosphatase 4 
(formerly X). catalytic 
subunit (PPP4C) 


2 


AF097996 


+ 


+ 








+ 




protein tyrosine Kinase i 
beta (PTK2B) 


4 


L49207 




+ 








+ 




protein tyrosine 
phosphatase epsilon 


1 


X54134 
















protein tyrosine 
nhosnhatase tvoe IVA. 
member 2 (PTP4A2) 


2 


L48723 




+ 


+ 


+ 




+ 




protein tyrosine 
phosphatase, non-receptor 
tvoe 1 fPTPNt) 


; 1 


M31724 


+ 


+ 


+ 


+ 








protein tyrosine 
phosphatase, non-receptor 
tvoe 12 (PTPN12) 


1 


M93425 




+ 


+ 


+ 




+ 


high in testis 


protein tyrosine 
phosphatase, non-receptor 
type12(PTPN12) (non- 
exact 70%) 


1 


M93425 














- 


protein tyrosine 
phosphatase, non-receptor 
type 2 (PTPN2) 


2 


M25393 




+ 


+ 


+ 




+ 




protein tyrosine 
phosphatase, non-receptor 
tvoe 4 (meoakarvocvte) 
(PTPN4) 


1 


M68941 






+ 


+ 




+ 




protein tyrosine 
phosphatase, non-receptor 
tvoe 6 (PTPN6) 


7 


M74903 


+ 


+ 


+ 


+ 




+ 




protein tyrosine 
phosphatase, non-receptor 
tvoe7(PTPN7) 


1 


D11327 


+ 






+ 




+ 




phosphatase, receptor 
type^alpha polypeptide 




M 34568 


+ 


+ 


+ 










protein tyrosine 
phosphatase, receptor 
ty^c^olypeptide 


44 


Y00638 


+ 


+ 




+ 




+ 




protein tyrosine . 
phosphatase, receptor 
type, M (PTPRM) 


1 


X5828S 




+ 


+ 






+ 




protein tyrosine 
phosphatase, receptor 
tvoe, N polypeptide 2 
(PTPRN2) 


2 


U81561 




+ 




+ 








protein witn poiygiutarrune 
repeat (ERPROT213-21) 




U94836 












+ 




protein-kinase, interteron- 
indudble double stranded 
RNA dependent inhibitor 
(PRKRI) 


1 


U28424 








+ 




+ 




protein-L-isoaspartate (U- 
aspartate) 0- 

methyltransferase (PCMT1) 


4 


□13692 




+ 












proteoglycan 1, secretory 
granule (PRG1) 


7 


J03223 




+ 




+ 




+ 




protnymosin, alpha (gene 
sequence 28) (PTMA) 


12 


M 14483 


+ 


+ 




+ 


+ 


+ 
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prp28, UbsnKNMUOkd 
protein (U5-100K) 



AF02640Z" 
AF001B8/" 



PRP4/S I KAWU splicing 
factor (HPRP4P) 



PTK7 protein tyrosine 
kinase 7 (PTK7) 



U402/V 



punnergic receptor r>2X, 
ligand-gated ion channel, 4 
(P2RX4) 



AF000234 



punnergic receptor k2X, 
ligand-gated ion channel, 7 

KP2RX7) 

puromyctn-senstuve 
aminopeptidase (PSA) 



TT2S5T 



macrophage oniy 



Y077U1 



AJ010W2 



putative Drain nucteany- 
targeted protein 
(KIAA076S) 



ABOIOJH 



♦ 



putative cnemokine 
receptor GTP-binding 
protein (HM74) 
putative aienoyMJOA 
^.CH1) 



D10923 



AF03U24y 
AF06bay3 



putative G-binaing protein 



Putative human hlk ciass 
II associated protein I 
(PHAP1) 



U 7 34// 



utatrve L-type neutral 
amino add transporter 
(KIAA0436) 



AB0078UU 



putative mitocnonanai 
rotein 32.1 



space prt 

PUIAIIVb MUCIN LUHk 
PROTEIN PRECURSOR 
24 (MULTI- 

GLYCOSYLATED CORE 
PROTEIN 24) (MGC-24) 
(MUC-24) 



Q 04900 



xitatrve nucleic acid 
Ending protein 



"T 
T" 



X 7 6302 
U5B9 7 0 



putative outer 
mitochondrial membrane 
34 kDa translocase 
Htom34 



putative pi bo (norv-exad 
88%) 



U93568 
L26247 



High in moderately 
differentiated colon 
1 adenocarcinoma 



putative translation 
initiation factor (SUM) 



putative tumor suppressor 
protein (123F2) 



AF06183B 



pyrroiine D-carooxyiate 
reductase 



M7/836" 
D90084 



+ | 4^1 i + 
+ 1 + 



pyruvate dehydrogenase 
(lipoamide) alpha 1 
(PPHA1) 



pyruvate dehydrogenase 
(lipoamide) beta (PDHB) 



(Ita 
Fyi 



novate dehydrogenase 
complex, lipoyl-containing 
component X; E3-binding 
protein (PDX1) 



J0357B" 
Y1314S 



+ F + 



pyruvate Kinase, musae 
(PKM2) 



RAB, member oikAS 
oncogene family-like 
(RABL) 

RAB1, member kaS 



TT 



M23725 



U18420 



onco gene family (RAB1) 
RABHA, member KAfel 
l oncogene family (RAB11 A) 



RI28ZD9 
X56740' 



+ high in spieen 
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oncoqene family (Rab1 1 B) 


— r ■■ 


— D35418 












+ 




oncogene family (RAB27A) 


«j 


'U38654 








+ 








RABbB, memoer kaS 




X54871 




+ 












rabo, member HAS 

— — Xnmilit /D AQC\ 




M28212 




+ 












rab/, member raS 


1 


X93499 


+ 


+ 


+ 


+ 




+ 




RAB7, member HAS 
oncogene rarniiy-iiKe i 
(RAB7L1) 


2 


D8448S 




+ 




+ 




+ 




RAB9. member RAS 
oncoqene family (RAB9) 


1 


U44103 
















RAD50 (S. cerevisiae) 
homoloa (RAD50) 


2 


U63139 




+ 


+ 


+ 








RAD51 (b. cerevisiae) 
homologC (RAD51C) 


1 


AF029669 




+ 


+ 


+ 




+ 




Radin wood group <Hb) 


2 


L03411 






+ 










KAci (KIM a expon i , 
S.pombe) homolog (RAE1) 










+ 






+ 




raiA-Dinding protein 

/ni |D7C\ 


2 


L42542 


+ 


+ 


+ 


+ 








ran Dinoing protein 2-hke 
1 (RANBP2L1) 


2 


AHJ12UB6 
















Ran C3 1 Kase activating 
protein 1 (RANUAr i) 


3 


X822B0 


+ 


+ 


+ 


+ 




+ 




RAN, member kas 
oncogene family (RAN) 

Jt ^ - A m ft— \ 

low match) 


i 


M31469 
















RanBP2 (Han-Dinaing 
protein 2) (=U 19248, 
L41 840 sapiens 

i#^ftrtiv\nn /Kit IPIKAW 


1 


D42063 
















ranstorming growtn ractor, 
beta receptor II (70-80kD) 


4 


D5OT83 


+ 


+ 


+ 






+ 




RAP1A, member or kas 


10 


M22995 


+ 




+ 


■ + 


+ 






RAR-reiated orpnan 


1 


U16997 












+ 




ras guanyi releasing 
protein 2 (caiaum ana 
DAG-reguiated) 


1 


Y12336 


+ 


+ 












ras homoiog gene ramiiy, 
member A (ARHA) 


12 


X05026 


+ 


+ 


+ 


+ 


+ 




high in ovary 


ras homolog gene ramiiy, 
member G (rho G) (ARHG) 


1 


X61587 




+ 


♦ 


+ 








ras nomoiog gene ramiiy, 
member H(ARHH) 


2 


Z35227 




+ 


+ 






+ 




ras inhibitor (RIN1) 


2 


M37191 




+ 












Ras-GTHase activating 
protein SH3 domain- 
binding protein 2 
(KIAA0660) 


2 


AF-053535 




+ 




+ 








Ras-U I Pase-activating 
protein SH3-domain- 


3 


U325iy 


+ 




+ 


+ 








ras-reiaied C3 Dotuhnum 
toxin substrate 2 (rtio 
family, small GTP binding 
protein Rac2) (RAC2) 


11 


' M29871 






+ 






+ 




RKS-RELATtD PROTEIN 
RAP-1B (GTP-BINDING 
PROTEIN SMG P21B) 


1 


P09526 
















RBtl-1 


1 


X85133 




+ 


+ 










rearranged T cell receptor 
beta variable region 
(TCRB) (=X58810) 


1 


LQ6891 
















regulator ot h as-induced 
apoptosis (TOSO) 


1 


AFQ5755/ 


b 








+ 
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regulator of G protein 
signalling 6 (RGS6) 



regulator ot (i-protein 
s ignalling 14 (RGS14) 



.egulator ot G-protein 
signalling 2 24kP (RGS2) 



regulator of G-protetn 
signalling 5 (RGS5) (49% 
aa) 

regulatory tactor a, « 

rt til A aIasi 



(influences HLA class 
expression) (RE**) 
regulatory tactor a, b 



(influences HLA dass i 
expression (RFX5) 
replication protein 
(RPA1) 



AI-0 7 3920 
AF037195 



LI 3391 



Q1 5539 
M5929 7 



XB57B6 



+ 



M634B8 



replication protein A3 
(14kD) (RPA3) (low match) 



reproduction 8 (UHy22WJb! 



L07493 



D83 7 B 7 



requiem, apoptosis 
response zinc finger gene 
(REQ) 



U94585 
U 94585 



requiem, apoptosis 
response zinc finger gene 
(REQ) (=AF001433) (low 
match) 



restin (Keed-bteinoerg cell 
expressed intermediate 
filament-associated 
protein) (RSN) 



M9 7 501 



■BTT 



retinoblastoma i (inciuaing 
osteosarcoma) (RBI) 



L1191U 
A F 08 7 481 



retinoblastoma Dinaing 
protein 2 homolog 1 
(RBBP2H1) 



i etinooiastoma-oinding 
protein 1 (RBBP1) 



58642 7 
566431 



-etinooiastoma-oinding 
protein 2 (RBBP2) 



retinooiastoma-Dinding 
protein 4 (RBBP4) 



X71810 



retinoDiasioma-oinding 
protein 4 (RBBP4) 
retinooiastoma-Dinding 
protein 7 (RBBP7) 



X74262 
U35143 



retinoDiastoma-iiKe 2" 
(p130) (RBL2) 



retinoic acid receptor 
responder (tazarotene 
nduced) 3 (RARRES3) 



AF060228 



retinoic acid receptor. 
alpha (RARA) 



X05538 " 



retinoic acid responsive 
(NNS-4AG) 



1 



U50383" 



retinoid X receptor oeia 
(RXR-beta) 



1 X66424 
A F 035b3r 



REV3 (yeast homolog)-like, 
catalytic subunit of DNA 
polymerase zeta (REV3L) 



Rho GDP dissociation" 
inhibitor (GDI) beta 
(ARHGDIB) 



L07916 



RhoGlHase activating 
rotein 4 (ARHGAP4) 



X7881 / 



pf 

ft 



ho GIPase activating 
protein 4 (ARHGAP4) (low 
match) 



P981/1 



Rho-associated, coiled-coil 
containing protein kinase 2 
(ROCK2) 



nbonuciease e precursor 
(RNASE6PL) 



T" 
T 



AB014biy 



UB5625 
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nbonuciease b precursor 
(RNASE6PL) (low match) 


1 


118562b 
















nbonuciease, KNase a 
family, 2 (liver, eosinophil- 
derived neurotoxin) 
(RNASE2) 


1 


X55988" 
















ribonuctease/angiogenin 

inhibit™- /RNI-ft 


3 


M3671/ 


+ 


+ 




+ 








nbonucieoside dipnospnate 
reductase M1 subunit 


1 


X65708 
















ribonucleotide reductase 
M2 nnlvnpotirip ^non-exact 
91%) 


1 


P31350 
















rihnnhnrin I fkPNIl 




Y00281 


+ 


+ 


+ 


+ 




+ 






^ — 


Y00282 


+ 


+ 


+ 




+ 


+ 




nbosomai IBS rKNA 


3 


M10098 
















nbosomal 285 RNA 


1 


M11167 
















noosomai pnospnoproiein 
PO, 5'UTR (low match) 


a 

1 


















KiDOSomai proiem 


1 


















nbosomai protein Liu 
(RPL10) 


30 


L25899 


+ 


+ 


+ ■ 


+ 






high in many libranes 


RIBOSOMALPROIbIN 
L10A (CSA-19) 


2 


P53025 
















nbosomai protein L1 1 
(RPL11) 


4 


X79234 


+ 


+ 


+ 


+ 




+ 


Alveolar 

rhabdomyosarcoma 


nbosomai protein Liz 
(RPL19) 


2 


L06505 




+ 


+ 


+ 




+ 




nbosomai protein Li 3 
(PRL13) 


1 


P26373 


+ 


+ 


+ 




+ 


+ 


high in many libraries 


nbosomai protein Li 4 
(RPL14) 


4 


DB7735 


+ 


+ 


+ 




+ 


+ 


high in many libranes 


nbosomai protein Li f 
(RPL17) 


4 


X53777 


+ 












blood only 


nbosomai protein lib 
(RPL18) 


10 


L11566 


+ 


+ 


+ 






+ 




nbosomai protein Litta 
(RPL18A) 


5 


L05093 




+ 




+ 




+ 


High in fetal adrenal 
gland and skin 


nbosomai protein Litsa 
homologue 


2 


X80821 
















nbosomai protein Li 9 
(RPL19) 


15 


X63527 




+ 


+ 




+ 


+ 




nbosomai protein izi 
(RPL21) 


S 


U14567 


+ 




+ 


+ 


+ 


+ 




nbosomai protein L£d 
(RPL22) 


3 


D17652 


+ 


+ 


+ 


+ 




+ 




nbosomai protein L23 
(RPL23) 


■i 


X55554 




+ 


+ 


+ 


+ 


+ 


high in many libraries 


nbosomai protein L23a 
(RPL23A) 


5 


U37230 


+ 


+ 


+ 


+ 


+ 




high in many libranes 


nbosomai protein L26 
(RPL26) 


S 


"■ X69382 




+ 




+ 




+ 




nbosomai protein LZ 1 
(RPL27) 


6 


L050S4 




+ 


+ 










nbosomai protein LZ7a 
(RPL27A) 


10 


U14968 


+ 


+ 


+ 




+ 


+ 




nbosomai protein lzb 
(RPL28) 


8 


U14969 


+ 










+ 




nbosomai protein L29 
(RPL29) 


6 


U10Z48 






+ 










nbosomai protein L3 
(RPL3) 


81 




+ 




+ 






+ 


high in many libranes 


nbosomai protein L3 
nornoiogue 


81 


X06323 
















nbosomai protein L30 
(RPL30) 


6 


X79238 


+ 


+ 










high in lymphoma 


nbosomai protein L3Q 
(RPL30) (low score) 


1 


X79238 
















nbosomai protein L31 
(RPL31) 


" 10 


X15940 


+ 


+ 




4- 


+ 




High in alveolar 
rhabdomyosarcoma 
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nbosomai protein C32 
(RPL32) 



nbosomai protein C3?fiKe 



PCT/CAOO/00005 



X03341T 



AF047440" 



nbosomai protein L34 
(RPL34) 



nbosomai protein l34 
(RPL34) (low match) 



L3894T 



L38941 



nigh in barstead 
prostate 



nbosomai protein l3/ 
(RPL37) 



D236UT 



nbosomai protein L3/a 



"X66699 
Z268/B 



nbosomai protein Litt " 
(PRL38) 



high in many iioranes 



nbosomai protein l4 
l(RPU) 



TT 



T323B5D" 



ribosomai protein l4H 
(RPL41) 



ribosomai protein ld 
l(RPL5) 



nbosomai protein C5 
(RPL5) (low match). 



IT" 



Af-02B844 
OT3SBB 



High in alveolar 
rhabdomyosarcoma 



IM498B 



ribosomai protein lB 
| (RPL6) 



XB9391 



ribosomai protein C7 
1(RPL7) 



ribosomai protein C7a 
(RPL7A) 



ribosomai protein lH 
(RPL8) 



ribosomai protein CS 
KRPL9) 



IT 



X5296/ 
M36072 



+ 1 + 



High in uterus, ana 
seminoma 



tit 



Z28407 



□09553 



+ I + 1 + 1 + 



high in ovary 



nbosomai protein S10 
1(RPS10) 



nbosomai protein 5>1 i 
KRPS11) 



"5" 



X0651 7 



+ 



high in many iioranes 



ribosomai protein 5T1 
(RPS11)(low match) 



AB0071W 



ribosomai protein 
|(RPS12) 



X5350S 
LOU 24 



ribosomai protein si a 
|(RPS13) 



~~T~ 



nbosomai protein d14 
l (RPS14) 



ribosomai protein U1b 
|(RPS15) 



M13934 



M32405 
MB08&4 



+ High in prostate 
invasive tumor 



ribosomai protein S1fc> 
1(RPS16) 



ribosomai protein si / 
1(RPS17) 



M13932 

X69150 



ribosomai protein STB 



I ribosomai protein SI 9 
|(RPS19) 



ribosomai protein 52 
l(RPS2) 



T 
T 



MB1 7 5/ 



XI 7206 
PI 5880 



+ I + 



iigh in many iioranes 



RIBOyUMAL PRO I bIN SZ 
(RPS4) 



iigfi in many iioranes 



ribosomai protein SZ0 
(RPS20) 

nbosomai protein szl 
(RPS21) 



L0649B 



+ l + 
+ i ~ 



+ i + 
♦ I + 



High in CD34+/CU38- 
hematopoietic cells 
and skin tumor 



L04483 



ribosomai protein 523 
|(RPS23) 



D14b30 



ribosomai protein 52? 
|(RPS24) 



M31520 



nbosomai protein 



(RPS25) 
nbosomai protein S2B 
[(RPS26) 



high in barstead 
prostate 



X69664 
U57B4/ ' 



+ I | + I + 

+ I + i * I + 



ribosomai protein sz/ 
|((metallopanstimulin 1) 
l(RPS27) 
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nbosomai protein 528 
(RPS28) 


3 


U58682 




+ 


+ 


+ 








nbosomai protein d2y 
(RPS29) 


2 


U14973 


+ 


+ 


+ 


+ 




+ 




nbosomai protein 53 
(RPS3) 


9 


■ X55715 


+ 


+ 


+ 


+ 


+ 




high in many libranes 


nbosomai protein 5d 
(RPS3) (low match) 


1 


U 14990 
















nbosomai protetn 53A 
(RPS3A) 


21 


Z83334 




+ 


+ 


+ 


+ 




high in many libranes 


nbosomai protetn 53A 
(RPS3A) (low score) 


1 


M77234 
















nbosomai protein 54, x- 
linked (RPS4X) 


9 


M58458 


+ 




+ 


+ 






hign in ovary and 
Synovial sarcoma 


nbosomai protein 54, Y- 
linked (RPS4Y) 


2 


M58459 


+ 


+ 


+ 


+ 


+ 






nbosomai protein 55 
(RPS5) 


4 


U149/0 




+ 


+ 


+ 


+ 


+ 


high in lymphoma 


RIBOSOMAL HHOIbIN SB 

(PHOSPHOPROTEIN 

NP33) 


1 


P10650 
















nbosomai protein 5t> 
(RPS6) 


22 


M20020 


+ 






+ 








nbosomai protein 56 
(RPS6) (non-exact 86%) 


1 


M77232 
















ribosomal protein 56 
kinase, 90kD, polypeptide 
1 (RPS6KA1) 


3 


L07597 


+ 


+ 


+ 






+ 




nbosomai protein SB 
kinase, 90kD, polypeptide 
2 (RPS6KA2) 


1 


X85106 
















nbosomai protein 5/ 
(RPS7) 


4 


Z25749 




+ 


+ 


+ 


+ 


+ 




nbosomai protein 56 
(RPS8) 


5 


X67247 




+ 


+ 


+ 


+ 




c 


ribosomal protein 59 
(RPS9) 


8 


U14971 














colon tumor 


nbosomai protein, large, ho 
(RPLPO) 


18 




T 










+ 




ribosomal protein, large, Pi 
(RPLP1) 


12 


M 17886 


1 


+ 












nbosomai RNA MiS 
(=M 10098' K03432) 
(=poryadenylating 
sequence) 


11 


X03205 
















n do so ma i kna zoo 


c 


IVl 1 1 1 Of 
















nbosomai kna, 165 


i 


U25123 
















nng finger protein (non- 
exact 58%) 


1 


AJCXM019 
















nng tinger protein 3 (RNF3) 


1 


AJ001019 














.... 


nng finger protein 4 (RNF4) 


3 


















nng zinc-hnger protein 
(ZNF127-Xp) 


3 


U41315 




+ 








+ 




RNA (guanme-7-) 
methyttransferase (RNMT) 


1 


AB007858 




+ 


+ 


+ 








rna binding motif protein 6 
(RBM5) 


4 


U23946 


+ 


+ 


+ 


+ 




+ 




RNA binding motif, single 
stranded interacting protetn 
2 (RdMSZ) 


1 


□26463 




+ 




+ 




+ 




RNA heiicase (putative), 
(Myc-reguiated UfcAU box 
protein) (MRD8) 


1 


X98743 




+ 




+ 








kna neiicase-reiatec 
protein 


1 


AF083255 




+ 


+ 


+ 








rna poi II largest suounit 


2 


X74872 
















RNA polymerase I subunrt 
(RPA40) 


1 


AF008442 




+ 


+ 










RTVP-1 protein 


2 


X91911 




+ 








+ 
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[STUD calaum-Dinding 
protein A10 (annexin II 
ligand. calpactin I, light 
polypeptide (pi 1)) 
(S100A10) 



Si 00 calcium-binding 
protein A11 (caigizzarin) 
|(S100A11) 



mub/ 



X80201 
RI8D553 



Si 00 caicium-binding 
protein A4 (calcium protein 
catvasculin, metastasis 
murine placental 
homolog)(S100A4] 



3log)(S100A4) 
5100 calcium-binding 
protein A8 (calgranulin A) 
kSIOOAS) 



M210US 



high in Done marrow 



SI 00 caicium-binding — 
protein A9 (calgranulin B) 
1(S100A9) 



IT" 



X06233 



high in invasive 
larynx squamous cell 
carcinoma 



| Si 64 ge ne 
5-adenosyimetnionine 
[decarboxylase 1 (AMD1) 



AF 109907 
M88003 



[SB class 1 1 
histocompatibility antigen 
[alpha-chain 



M27487 



5C35-mteractmg proiein 1 
|(SRRP129] 



A F 030234 
U723b6 



scattoid a 
B(SAFB) 



chment taaor 



scattoia anacnment ractor 
I B (SAFB) (non-exact 78%) 



U723W) 



scRNA molecule, 
transcribed from Alu repeat 



L13713 



SEC14 (S. cerevisiaeniKe 
|(SEC14L) 



SEC23-like proiein B 
l(SEC23B) 



D67029 
X97065 



SEC63(SbCB3) 



AF100141" 
M25 7 48 



secreted protein, aadic, 
cysteine-rich (osteonectin) 
| (SPARC) 



high in bone marrow 
stroma 



secretory earner 
membrane protein 1 
(SCAMP1) 



AF03A9W 



| secretory earner 
membrane protein 2 
(SCAMP2) 



AF00WJ3a 



secretory earner 
membrane protein 3 
(SCAMP3) 



AF005039 



secretory granule 
iproteoglycan core (clones 
l ambda-PG[6,7,8]) 



M33649 



Iseledin L (lymphocyte 
adhesion molecule 1) 
l(SELL) 



43 



seiecfan P ligand (SfeLHLU) 



TT" 



XI 7 51 9 
U02297 



sema domain, 
immunoglobulin domain 
(Ig), transmembrane 
domain (TM) and short 
cytoplasmic domain, 
(semaphorin) 4D 
(SEMA4D) 



PB0B0D 



Ser/Arg-relateo nuciear 
matrix protein (plenty of 
prolines 101-like) 
USRM160) 



AF0489// 



senne palmitoyltransferase 
Isubunit I (SPT1) 



YOtttHJD 

AB01109tf 



senne paimitoyitransterase 
Isubunit II (LCB2) 



88 



WO 00/40749 



PCT/CAOO/00005 



senne protease 


1 


JU2907 
















senne protease inniuuur, 
Kunitz type, 2 (SPINT2) 


T"" 


U7B05S 


■+■ 






+ 








senne/tnreonine Kinase 1(1 


1 


AB015718 






+ 


+ 








senne/tnreonine Kinase iy 
i ixiyj 


1 


L25260 


+ 


+ 


+ 


+ 








senne/tnreonine Kinase 4 
(STK4) 


1 


U18297 




+ 








+ 




senne/threonine protein 
kinase KKIALRe 
(KKIALRE) 


1 


X6535B 




+ 


+ 






+ 




senne/tnreonine protein- 
kinase (NIK) 


i 


Y1U256 




+ 


+ 


+ 








SERINE/THRfcONINk- 
PROTEIN KINASE 
RECEPTOR R3 
PRECURSOR (SKR3) 


i 


P37023 
















serologically detined colon 
cancer antigen 16 (NY-CO- 
16) 


2 


AF 039694 
















serologically defined colon 
cancer antigen 33 
(SDCCAG33) 


1 


AF039698 


B, T 


+ 


+ 




+ 






serologically detined colon 
cancer antigen 33 
(SDCCAG33) (low score) 


1 


AP039698 
















serologically detined colon 
cancer antigen 33 
(SDCCAG33) (low score) 


1 


AF039698 
















serum deprivation 
response 

(phosphatidylserine-binding 
protein) (SDPR) (=S67386) 




ArUo04O i .1 
















senjm/giucocorticoid 
regulated kinase (SGK) 


2 


Y lUuoZ 


+ 














bb i domain, oiturcateo i 
(SETDB1) 


2 


031891 


+ 










+ 




SH2 domain protein i a, 
Duncan's disease 
lymphoproltferative 
syndrome) (SH2D1A) 


1 


AF073019 


1 










+ 




SH3 binding protein (SAb) 


2 


AB005047 




+ 


+ 


+ 




+ 




5H3 domain protein lb 
(SH3D1B) 


4 


US1167 


+ 






+ 




+ 




5H3BGR PROTEIN <=21- 
GLUTAMIC ACID-RICH 
PROTEIN;21-GARP) (non- 
exact 82%aa) 


1 


P55822 
















SH3-Dinding domain 
glutamic acid-rich protein 
tike (SH3BGRL) 


1 


AF042081 




+ 


+ 


+ 




+ 




SH3-oomain GKbz-iiKe i 
(SH3GL1) 


1 


uooyyy 
















shc (5rc homology z 
domain-containing) 
transforming protein 1 

(oHCl) 


2 


X68148 




+ 




+ 




+ 




stan binding protein 1 

/CiakQD<(\ 

(oianbri^ 


2 


U515B6 




+ 




+ 




+ 




siah binding protein 1 
(SiahBPI) (non-exact. 
69%) 


1 


U51588 
















siaiomuan CD 164 
(CD164) 


9 


D14043 
















siaiophonn (gpuis, 
leukosialin, CD43) (SNP) 


2 


J0453B 
















siatyttransterase (5 I HM) 


1 


U14550 






+ 


+ 




+ 




siaiyttransterase 1 (beta- 
galactoside alpha-2,6- 
sialytransferase) (SIAT1) 


2 


X17247 


+ 


+ 






+ 
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sialyltransterase 4A (beta- 
galactosidase alpha-2,3- 
sialytransferase) (SIAT4A) 


™ 1 


-&FU5S32T 


B 




+ 1 




+ 


+ 




sialyltransterase a (alpha- 
2, 8-polysiatytransferase) D 

|(SIAT8D) 


i 


L4 lOou 
















signal peptidase z^Kua 
subunit 


- 1 


L38950 
















signal recognition particle 
14kD (homologous Alu 
RNA-binding protein) 
|(SRP14) 


1 


■ X73459 


+ 


+ 


+ 


+> 


+ 


+ 




signal recognition particle 
54kP(SRP54) 


i 








+ 






+ 




signal recognition particle 
9kD(SRP9) 


•i 


020998 




+ 


+ 


+ 




+ 




signal recognition particle 
receptor ('docking protein') 
SRPR 


5 


















signal regulatory protein, 
beta, 1 (SIRP-BETA-1) 


5 


Y10376 




+ 








+ 




signal sequence receptor, 
alpha (translocon- 
assodated protein alpha) 
USSR1) 


2 


Z12830 








+ 




+ 




signal sequence receptor, 
beta (translocorv 
assodated protein beta) 
(SSR2) 


Z 


X74104 


+ 


+ 


+ 






+ 




signal transducer and 
activator of transcription 
(STAT5A) 


4 


" L41U2 


+ 


+ 


+, i 




+ 


+ 




signal transducer and 
activator of transcription 2, 
113KD (STAT2) 


1 


0TBB7T 












+ 




signal transducer and 
activator of transcription 3 
(acute-phase response 
Ifactor) (STAT3) 


3 


L29277 
















signal transducer and 
activator of transcription 5A 
l(STATSA) 


2 


U4o/ o\J 






+ 


+ 








signal transducing aaaptor 
molecule (SH3 domain and 
llTAM motrf) 1 I (STAM) 


1 


















sitencmg mediator of 
retinoid and thyroid 
jhormdhe action (SMRT) 


1 


— 037T35 — 
















similar to beta-transauan 
superfamiiy proteins 
(SAZD) 


- i 


— 002509 — 


+ 


+ 


+ 










similar to 5. cerevisiae 
|SSM4(TEB4) 


- 1 


AB0H1W 






+ 


+ 




+ 




similar to yeast pre-mKNA 
splicing factors, Prp1/Zer1 


T 


— AF026031 


+ 






+ 




+ 






5M protein 


\ 


■ Ajoiouby.i 
















Sjogren syndrome antigen 
A1(52kD, 
ribonudeoprotein 
autoantigen SS-A/Ro) 


■ " 2 


M62B0O 










+ 








Sjogren syndrome anogen 
A1 <52kD. 
ribonudeoprotein 
autoantigen SS-A/Ro) 
(SSA1) (non-exact 63%) 
(match to zinc finger) 


i 


■ M628UU 


















5KAP55 homologue 
(SKAP-HOM) 




" AJ0048H8 




+ 


+ 


+ 




+ 






skbl (S. pomoe) nomoiog 
(SKB1) 


2 


AFMMH3 


+ 


+ 




+ 




+ 
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skeletal muscle abundant 
protein 


1 


XB7613 




+ 




+ 




+ 




SMA3 (SMA3) 


i 


X83300 


+ 


+ 




+ 




+ 




small aadic protein 


3 


U51678 




+ 




+ 








small LUKK-ricft taaor 2 
(SERF2) 


2 


V103M 




+ 


+ 


+ 


+ 


+ 


high in fetal lung 


small induable cytoKine A5 
(RANTES) (SCYA5) 


2 


M21121 




+ 


+ 


+ 


+ 


+ 


high in many hbranes 


small inducible cytoKine 
subfamily C, member 2 
(SCYC2) 


1 


U637«y 
















small nuclear 
ribonucieoprotein 
polypeptide B M (SNRPB2) 


2 


M15841 




+ 


+ 


+ 




+ 




small nuclear 
ribonucieoprotein 
polypeptide N (SNRPN) 


4 


J04615 






+ 


+ 


+ 






small nuclear 
ribonucieoprotein 
polypeptides B and B1 
(SNRPB) 


2 


J045S4 


+ 


+ 


+ 


+ 




+ 




small nuclear kna 
activating complex, 
polypeptide 5, l9kD 
(SNAPC5) 


1 


AH393693 


+ 


+ 


+ 


+ 




+ 




smallest subunit of 
ubiquinol-cytochrome c 
reductase 


1 1 


D55636 


+ 


+ 


+ 


+ 


+ 




high in fetal lung 


SMC (mouse) homoiog, a 
chromosome (SMCX) 




L25270 




+ 


+ 


+ 




+ 




5MT3B protein (2) 




X99585 


+ 


+ 


+ 


+ 


+ 


+ 




SNARE protein (YKI8) 
How match) 


, 


U95735 
















SNC19 




U20428 
















SNC73 protein (SNC/3) 


2 


JQ0Z20 


+ 


+ 






+ 


+ 


high in many libraries 


solute carrier family 1 
(neutral amino acid 
transporter), member 5 
(SLC1A5) 


2 


U53347 




♦ 




+ 




+ 




solute earner family i 1 
(proton-coupled divalent 
metal ion transporters), 
member 1 (SLC11A1) 


7 


□50403 


+ 














solute earner family i f 
(sodium phosphate), 
member 3 (SLC17A3) 


1 


US0545 








+ 








solute earner tarruty iy 
(folate transporter), 
member 1 (SLC19A1) 


1 


U17566 


lymphoma 


+ 






♦ 




a* 


solute earner family i 
(facilitated glucose 
transporter), member 1 
(SLC2A1) 


i 


K03195 


+ 


+ 


+ 


+ 


+ 


+ 




solute earner family 23 
(nudeobase transporters), 
member 2 (SLC23A2) 


3 


U87U/5 




+ 


+ 










solute earner family ib 
(mitochondrial earner; 
oxoglutarate carrier), 
member 11 (SLC25A11) 


i 


AF070548 


b, r 


+ 


+ 










solute earner family 31 
(copper transporters), 
member 2 (SLC31A2) 


3 


UB3461 




+ 




♦ 








solute earner family 4, 
anion exchanger, member 
2 (erythrocyte membrane 
protein band 3-Jike 1) 
(SLC4A2) 


1 


X62137 




+ 


+ 










solute earner family 4, 
sodium bicarbonate 
cotransporter, member 8 
(SLC4A8) 


1 


AB018282 




+ 
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|solute earner tamily J 
(cationic amino acid 
transporter, system), 
member 5 (SLC7A5) 
solute earner tamily < 
(cationic amino acid 
transporter,^* system), 

m a mhAr6^LC7A6) _ 
solute earner tamily < 
(cationic amino acid 

«»act77%) 
solute earner tamiiy 
(sodium/hydrogen 
exchanger), isoform 6 
(SLC9A6) 



PCT/CAOO/OO0OS 



somatic cytochfoine c 
(HCS) 



[SON UNA binding protein" 
(SON) 



son ot sevenless ' ~ 
(Drosophila) homolog i 
(SOS1) 
sorcin (SKI)" 



^ortihn-relateareceplui. 
L(DLR class) A repeats- 
containing (SORL1) 
sorting nexin^ 
sorting nexST 

Porting nexin- ^ 
(sU83194.1 TRAF4- 
aasociated factor 2 ) 
[Sp3 transcnption tadwi 

|(SP3) _ ■ I 
anscnption factor 

SP3) 

[special A I -rich sequence 
binding protein 1 (birrite to 
nuclear matnx/scaffoio- 
associating DNA's) 
W fiATBIl 

[speckle-type HUZ protein 
(SPOP1 



X63/b3" 



+ + ~ + 



speckle-type PDZproSifT 
fftP OP> (non-exact) 
fspectnnSHJ doinaiiT 
binding protein 1 
ksSH3BP1) 

Spectnn, alpha, 11011- m , 
enSJ^cl(alpha-fodnn) 

(SPTAN1) 



'AJ000W4- 



M&ri«m) 

tepermidindsperinirw Nl- 
acetyttransferase (SAT) 
fsperrnidtney spermine N» 
acetyltransferase (SAT) 
rn<Mvexact. 84%) 
[spermine syn thase 

SPr-31 (WIP 

(spfwngomyelin 
phosphodiesterase 1, acid 
lysosomal (acid 
sphingomyelinase) 

(SMPD1) 

t fpROTEIN DXF34) _ 
fcpinocerebellai ataxia . 
(olivopontocerebellar ataxia 
1 autosomal dominant, 
ataxin 1) (SCAT 



MWABU" 



+ «• * 



-KF0S3W 
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spinocerebellar ataxia 2 
(olivopontocerebellar ataxia 
2 autosomal dominant, 
ataxin 2) (SCA2) 


1 


U70323 

W I WW» W 










+ 






soinocareheilar ataxia 7 

(olivopontocerebellar 
atrophy with retinal 
degeneration) (SCA7) 


— — 7~ 


AJ000517 

nw www » • 




+ 












spiiceosome associated 
orotein (SAP 145) 


3 


U41371 








+ 


+ 


+ 




spiiang factor (CUl .3) 
(CC1.3) 


2 


L10910 


+ 


+ 


+ 


+ 








snli«na factor srfo40-1 
(SRp40) 


7 


U30826 


+ 


+ 


+ 


+ 




+ 




solicino factor 
arainine/serine-rich 1 1 
(SFRS11) 


., — 


M 74002 


s 




+ 






+ 




spitdng factor, 
arginine/serine-rich 7 
(35kD) (SFRS7) 


4 


L41B87 






+ 






+ 




Src-hke adapter protein 
(non-exact, /o /oaa; 


1 


U30473 
















Src-like-adapter (SLA) 


5 


D89077 






+ 


+ 




+ 




Src-like-adapter (SLA) (low 
match) 


1 


D89077 " 
















Src-iiKe-adapter (SLA) (low 
score) 


1 


U44403 
















stannm (SNN) 


2 


AF030196 


+ 






+ 








STAI induced ST A I 
inhibitor 3 (SSI-3) 


1 


AB004904 








+ 








Slfc2U-likekinase3(MST- 
3) 


2 


AF024636 






+ 


+ 




+ 




step M spiiang factor siU7 
(SLU7) 


1 


AF101074 








+ 


+ 


+ 




steroid suitatase 


1 


Ml 7591 
















steroid suitatase 

fmrrro^nmal\ arvldilfatasA 

iiiiiwi wOwiiiO;!/, aiyiduiiaiaoc 

C, isozyme S (STS) 


1 


J04964 




+ 












sterol earner nrotain 2 

3l6i wl Mil 1 Ivl yj\ wiwtl ■ A 

(SCP2) 




M55421 






+ 


+ 




+ 




sterol oacyttransterase 

lacvL-Coanzvma A' 

cholesterol acyltransferase) 
1 (SOAT1) 


i 


AhUSaZUZ 










+ 






stimulated trans-acting 
factor (50 kDa) (STARO) 


6 


X82200 


+ 


+ 




+ 








stnatin, caimodulin-binding 
protein (STRN) (low match, 
71%aa) 


1 


U17989 
















Stromal antigen z (S 1 AC3Z) 


2 


Z75331 






+ 


+ 




+ 




stromal infraction 
molecule 1 (STIM1) 


3 


U52426" 


+ 


+ 




+ 




♦ 




structure specific 

recoonrtioo nrotain 1 
(SSRP1) 


1 


M86737 




+ 




+ 




+ 




succinate dehydrogenase 
complex, subunit A 

flavonrotain /Fn\ fSDHA\ 

IIOTUpiUtvlll \*rf \w>*^l "»/ 


5 


L21936 






+ 










sucanate dehydrogenase 
complex, subunit B, iron 
sulfur (Ip) (SDHB) 


1 


U17248 




+ 


+ 


+ 








OUwwlllGHC UOl 1 jUI w\JwllOi90 

complex, subunit C, 
integral membrane protein, 
15kD(SDHC) 


— H 


— 057877 " 


+ 


+ 


+ 






. + 




sucanate dehydrogenase 
complex, subunit D, 
Integral membrane protein 
(SDHD) 




AB006202 




+ 


+ 










sucanate-coA ngase, 
GDP-fbrming, beta subunit 
(SUCLG2) 


1 


AF058954 




+ 




+ 


+ 
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succtnyl uoa syntnetase 


1 


Z68204 
















sudu (suppressor ot 
bimD6, Aspergillus 
nidulans) homoiog (SUDD) 


2 


AF013591 




+ 












sultotransterase family 1 A t 
phenol-preferring, member 
1 (SULT1A1) 


■ 1 


LI 9999 




+ 






+ 


+ 




sultotransterase tamiiy 1 A, 
phenol-preferring, member 
3 (SULT1A31 (non-exact 
67%) 


" 1 


U37686 
















cu inpraxide dismutase 1 . 

soluble (amyotrophic lateral 
sclerosis 1 (adult)) (SOD1) 


4 


X02317 






+ 




+ 


+ 




Qiinproyirie dismutase 2. 

mitochondrial (S002) 


5 


Y00985 




+ 






+ 


+ 




<uinervillin /SVIL) 


2 


AF051851 






+ 


+ 




+ 




suppression of 
tumorigenicity 5 (ST5) 


'"- 2 


U15131 




+ 




+ 




+ 




suppression ot 
tumorigenicity 5 (ST5) 
(non-exact 82%) 




U 10/ 19 
















suppressor ot K+ transport 
defect 1 (SKD1) 


i 


ArUooyOU 








+ 








suppressor ot ly 
(S.cerevisiae) 3 homoiog 
(SUPT3H) 


i 


AF0648U4 


+ 




+ 


+ 








suppressor of 1 y 
(S.cerevisiae) 4 homoiog 1 
(SUPT4H1) 


2 


U38817 


+ 


+ 


+ 


+ 




+ 




suppressor of I y 
(S.cerevisiae) 5 homoiog 
SUPT5H) 


2 


U 56402 












+ 




suppressor ot Ty 
(S.cerevisiae) 6 homoiog 
SUPT6H) 


2 


— i nam — 






+ 




+ 


+ 




suppressor or variegation 
3-d (Drosophila) homoiog 1 
(SUV39H1) 


1 


AMH99H8 




+ 


+ 


+ 








survival ot motor neuron ^ , 
telomeric (SMN1) 


1 


U1o42«3 
















SWI/SNF related, matnx 
associated, actin 
dependent regulator of 
chromatin, subfamily a, 
member 1 (SMARCA1) 
(norvexact, 75%) 


1 


MB8163 






+ 










SWl/SNh related, matrix 
associated, actin 
dependent regulator of 
chromatin, subfamily a, 
member 2 (SMARCA2) 


2 


— D26155 




+ 












SWl/SNh related, matrix 
associated, actin 
dependent regulator of 
chromatin, subfamily a, 
member 4 (SMARCA4) 


1 


~ D26156 


+ 


+ 


+ 


+ 


+ 


+ 




SWl/SNh related, matrix 
associated, actin 
dependent regulator of 
chromatin, subfamily c, 
member 2 (SMARCC2) 


4 


U66616 


+ 


+ 


+ 


+ 


+ 


+ 




SWl/SNh related, matnx 
associated, actin 
dependent regulator of 
chromatin, subfamily e, 
member 1 (SMARCE1) 


1 


■ AF0332B2 


BTW — 


+ 


+ 




+ 


+ 




synaptobrevirHike 1 
(SYBL1) 


1 


"~ X95803 




+ 


+ 


* 




+ 




synaptosomai-assoaated 
protein, 23kD(SNAP23) 


2 


■ AJ01191S 




+ 


+ 


+ 




+ 




syndecan binding protein 
(syntenin) (SDCBP) 


15 


' AF006636 


+ 


+ 




+ 




+ 
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synovial sarcoma, 
translocated to X 
chromosome (SSXT) 


2 


X79201 




+ 












syntaxin 1b 


i 


AF038897 
















syntaxin 3A(SIA3A) 




U32315 








+ 




+ 




syntaxin o i aoj 


, 

• 


AJ0O2078 1 
















SYNTAXIN BINDING 
PROTEIN3(UNC-18 
HOMOLOG 3) (UNC-18C) 


1 


O001BS 
















syntaxin-16C 


1 


AF00893/ 
















5YT interacting protein 
(SIP) 


i 


AF080561 






+ 


+ 




+ 




T cell activation, increased 
late expression (TACTILE) 


4 


M88282 








+ 








T cell receptor v aipna 
gene segment V-alpha-7 
(done IGRa11) 


2 


X58744 
















t cell receotor V atDha 
qene segment V-alpha-w27 


1 


X58740 
















ti racentor-a&sociatina 
cofactor-1 


5 


583390 


+ 


+ 


+ 


+ 


+ 


+ 




tatazztn (cardiomyopathy, 
dilated 3A (X-linked); 
endocardial fibroelastosis 
2; Barth syndrome) (T AZ) 


1 


X92763 


+ 






+ 




+ 




TAFII1 00 protein (non* 

1 #»1 11 1 WW Wi WWII ■ **** » 

exact 53%) 


1 


U80191 
















tankvrase. TRM- 
interacting ankyrin-related 
ADP-ribose polymerase 
(TNKS) 


1 


AF082556 




+ 


+ 










TAP1, 1AP2, LMH2, LMP/ 
and DOB 


i 


X55401 
















TAH UNA-bindmg protein- 
43 


6 


U23731 




+ 


+ - 


+ 




+ 




Tat interactive protein 
(60kD) (TIP60) 


2 




+ 


+ 




+ 




+ 




TATA box binding protein 

/TRP\_acciviatAd factor 

RNA polymerase II, C1, 
130kD(TAF2C1) (non- 
exact, 55%) 


1 


000268 
















TATA hnv hinriinn nrotein 

(TBP)-associated factor, 
RNA polymerase II, F. 
55kD (TAF2F) 


4 


X97999 




+ 




+ 


+ 


+ 




taYa Hay hindina nrotein 
i r\ uua uii iwii ly f^i wicm ■ 

(TBP)-associated factor, 
RNA polymerase II, G, 
32kD (TAF2G) 


2 


" U21858 






+ 


+ 


+ 


+ 




(TBP)-assoaated factor 
RNA polymerase II, 1, 28kD 
(TAF2I) 


" 1 


" " D63705 


+ 




+ 










Taxi (human T-ceu 
leukemia virus type 1) 
binding protefri 1 
(TAX1BP1) 


i 


U33821 




+ 








+ 




T-box 2 (TBX2) (non-exact 
77%) 


1 


' U28049 






+ 






+ 




TBP-assoctated factor i rl 
(TAF-172) 


1 


AJ001017 












+ 




T-ceu death-associated 
gene 8 (TDAG8) 


1 


U95218 
















T-ceu leuKemia/iympnoma 
1A (TCL1A) 


1 


X8ZM0 


+ 














T-ceu leukemia/iympnoma 
t A (TCL1A) (low match) 


1 


X82240 
















T-ceu receptor (delta 02- 
J1 -region) (done K3B) 


1 


M2219/ 
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T-cell receptor (V oeia S.I. 
J beta 1.5, C beta 1) (low 
match) 


- 1 


M97/(Jb 
















T-ceM receptor alpha delta 
(=M94081) 


2 


Atuuueo* 














1 


T-cell receptor alpha 
enhancer-binding protein, 
short form (=X58636 
Mouse LEF1 lymphoid 
enhancer binding factor 1 
(=016503)) " j 


1 


B39625 














1 
1 


T-cell receptor delta gene 
D2-J1 -region, clone K3B 


1 


• M22197 
















r-ceu receptor germline 
beta chain gene V-region 
(V)V-beta-MT1-1 


1 


FTTT555 
















T-cell receptor germline 
beta-chain gene J2.1 exon 


1 


M141W 












< 


Dnly in blood 


T-ceii receptor germline 
delta-chain D-J region 


2 


'M22152 














j 


T-cell receptor interacting 
molecule (TRIM) protein 


■i 


AJ224878 














J 


T-cell receptor rearranged 
delta-chain, V-region (V- 
derta 3-J) 


\ 


— M217B4 
















T-ceii receptor, aipna 
(V.D.J,C) (TCRA) 


i 


A&OUUGOU 








+ 




+ 




T-cell receptor, oeta cluster 
(TCRB) 


■i 


L34741) 








+ 


+ 






T-cell receptor, oerta 
(V.D.J.C) (TCRD) 


" 2 


X73617 






+ 


+ 




+ 




T-cell, immune regulator 1 
(TCIRG1) 


3 


"U45285 














only round in tumor 


TCM mHNAtor 1 cell 
factor 1 


1 


— X59370 — 
















TCF-1 mHNAforl cell 
factor 1 (splice form B) (low 
match) 


1 


X59870 

















^COMPLEX PKUIhIN 1. 
ETASUBUNIT (TCP-1- 
ETA) (CCT-ETA) (HIV-1 
NEF INTERACTING 
PROTEIN) 


1 


— 099337 — 
















-TCDMPLEXPHOIblNI, 
THETA SUBUNIT fTCP-1- 
THETA) (CCT-THETA) 
(KIAA0002) 


1 


— P50SSO — 














J 


TCR eta = I cell 
receptor(eta-exon) 
TCR V Beta 13.2 


1 

■' .1 


594421 
X75419 — 
















TERA 

testis enhanced gene 
transcript (TEGT) 


1 

33 


AC0044/2 

X758b1 






+ 


+ 


+ 


+ 







tetracycline transporter-like 
protein (TETRAN) 


2 


L11oo9 






+ 






+ 





tetratncopeptKie repeat 
domain 1 (TTC1) 


1 




+ 










+ 





tetratnco peptide repeat 
domain 2 (TTC2) 


i 










+ 




+ 




tetratncopepuae repeat 
domain 3 ffTC3) 


1 


D84296 


+ 


+ 


+ 


+ 






— 


TGFB1-induced anti- 
apoptotic factor 1 fTTAFI} 


i 


D86970 


+ 


+ 




+ 








thioredoxin reductase 1 
(TaNRum j . 


3 


579BS1 




+ 


+ 


+ 




+ 




THIOREUOXIN- 
DEPENDENT PEROXIDE 
REDUCTASE 
PRECURSOR, 
mitochondrial (ANTI- 
OXIDANT PROTEIN 1) 
(AOP-1) 


i 


P30048 
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threonyMKNA syntnetase 
(TARS) 


*\ 


M5310U 








+ 








thrombin innioitor 


1 


Z22658 
















thrombospondin i (THB51) 


2 


X 04665 




+ 




+ 


+ 


+ 




thromboxane a synthase i 
(platelet, cytochrome P450, 
subfamily V)(TBXAZ1) 


1 


M80647 




+ 






+ 






thymidine kinase 2, 
mitochondrial (TK2) 


2 


X76104 




+ 


+ 




+ 






thymidyiate Kinase (CUUB) 


1 


LI 6991 




+ 


+ 






+ 




inymin©-ur>iM yiywjoy laoe 
(TDG) 


2 


U5HB6 — 




+ 








+ 




Thymosin, beta iu 

i 1 IVtwD 1 \J ) 


2 


M20259 


+ 




+ 


+ 


+ 






thymosin, beta 4, X 
cnrornusorno \ i i\no©**/\/ 


29 


Ml 7733 






+ 


+ 




+ 




thyroid autoantigen zuku 

\MJ anuyon/ ^ottr i ) 


7 


J04611 
















thyroid hormone receptor 
coactivating protein 

(OlVIMr; 


1 


AF016270 








+ 




+ 




thyroid hormone receptor 
mieracior r \ i mrr / 


2 


L4035/ 




+ 


+ 


+ 




+ 




thyroid hormone receptor 
interactor 8r (TRIP8) 


4 


L40411 




+ 












thyroid hormone receptor- 
associated protein, 230 
kDa subunit (TRAP230) 


1 


DS3783 
















thyroid receptor interacting 
protein 15(TRIP15) 


2 


L40388 


+ 


+ 




+ 








TI-227H 


1 


U5052S 
















TlAl cytotoxic granule- 
associated RNA-binding 
protein (TIA1) 


1 


M/ / 14* 
















tissue inhibitor of 
metalloproteinase 1 
(erythroid potentiating 
activity, coiiagenase 
inhibitor) (TIMP1) 


i 


Auzoyo 
















tissue inhibitor or 
metalloproteinase 2 
(T1MP2) 


i 


M32304 




+ 


+ 


+ 




+ 


high in placenta 


tissue specific 
transplantation antigen 
P35B (TSTA3) 


i 


U58766 


+ 


+ 




+ 




+ 




titin (TTN> 


1 


X64697 


+ 


+ 


+ 


+ 




+ 


high in muscle 


tnf receptor-associated 
factor 2 (TRAF2) 


i 


U12597 




+ 








+ 


— 


TNh receptor-assoaated 

fartnr 1 /TRAF3^ 
lauUI w ^ 1 r\nr»J^ 


i 


AF1 10908.1 




+ 












TNt" receptor-assoaated 
factor 6 (TRAF6) (low 
match) 


i 


U78798 
















toll-like receptor 1 (TLR1) 


1 


U88540 








+ 








trULJiKA recADtor 'Z l\ LW2\ 


i 


- U88878 




+ 




+ 




+ 




tol Hike receptor 4 ( i LK4) 


i 


U88880 




+ 






♦ 






toll-like receptor 5 (TILR5) 


i 


AKJollbl 




+ 




+ 








topoisomerase (UNA) i 
(TOPI) 


i 


J0325U 




+ 












topoisomerase (una) u 
beta(180kD)(TOP2B) 


Z 


X68060 


+ 


+ 


+ 


+ 




+ 




topoisomerase (una) hi 
beta (TOP3B) 


3 


D87012 


+ 














TR3beta 


1 


U85245 




+ 












thai- Tamily member- 
associated NF-kB activator 
(TANK) 


3 


U63830 


+ 


+ 




+ 




+ 




TRANSALUOLASb 


1 


P37837 
















transaldolase 1 (IALU01) 


4 


■ LI 9437 






+ 




+ 
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transaiaoiase-reiated 
protein 


1 
1 


&F0TU3S8 I 
AFW7o/6 1 
















ranscooaiamin II (IUI) 

transcnption elongation 
factor B (Sill), polypeptide 
1-like(TC£B1U 


2 


Z47U8/ 




+ 


+ 


+ 








ranscnotion elongation | 
factor B (Sill), polypeptide 
3 (110kD, elongin A) 
rrCEB3) " 


" 1 


U7345 j 


+ j 




+ 




+ 


+ 




transcnption factor 12 
(HTF4, helix-loop-helix 
transcription factors 4) 
(TCF12) 


i 


MB3233 




+ 




+ 








transcnption factor 1 7 i 

rrcFiT^ 


2 


' D89928 




+ 




+ 








transcnption factor 4 r 
(TCR4) 


2 


X52079 






+ 


+ 




+ 




transcnption factor 6-HKe i | 
(mitochondrial transcription 
factor 1-like) (TCF6L1) 


2 


— M62810 — r 


+ j 


+ 


+ 


+ 








transcnption taaor /-like 2 
(T-cell specific, HMG-box) 
rrCF7L2) ' i ■ 


1 


Y113UG 




+ 


+ j 


+ 








transcnption tador binding 
to IGHM enhancer 3 (TFE3 | 


1 


X967T7 [ 


+ 


+ 




+ 




+ 




transcnption taaor il-* ? 
Stat 


7 






+ 


+ 


+ 


+ 


+ 




transcnpuon rador IL-4 | 
Stat (low match) 


1 


-U1S031 
















transcnpuon iovaui iwvi w 
(=M97936) 

transcription tador Hbb I 


4 

1 


— BB7S35 
— A55138 
















ranscnption taaor I MIL) 
transcnptionai adaptor z 
ADA2, yeast, homoiog)- 
like (TADA2L) 


1 
1 


AF0641W4 
















transcriptional intermediary 
factor 1 (TIF1) (non-exact 
72%) 


1 1 


" AF009353 
















ransduan <betaWike 1 
HBL1) 


1 


" Y127B1 


1 * 


+ 


+ 






♦ 




transducin-like enhancer of 
sdit 3. homoiog of 
Drosophila E(sp1) (TLE3) 


1 


— ms*3B 


1 + 














Transtonnationnranscnpuo 
n domain-associated 
protein (TRRAP) 


j— 1 


" AF076974 




+ 


+ 


+ 




+ 




transtormation-sensitive, 
similar to Saccharomyces 
cerevisiae STI1 (STI1L) 


j 2 


WB8752 




+ 


+ 


+ 




+ 




transtonning growth taaor 
beta-activated kinase 1 
(TAK1) (non-exact 78%) 


T 1 


AB009356 












1 + 




transforming growth taaor 
beta-stimulated protein 
TSC-22 (TSC22) 




— AJ222700 


+ 


j + 




| + 




I + 




transtonning growth bcloi , 
beta receptor III 
(betaglycan, 300kD) 
CTGF&kZ) 


1 


OJ7554 




I + 


+ 


1 4* 
1 + 








transtormino orowth factor, 
beta-induced, 68kD 
(TGFBI) 


2 


4507466 


1 + 


+ 








+ 




TRANSFOKMINls 

GROWTH r/\V 1 UH-DC 1 M 

INDUCED PROTEIN IG-H: 
PRECURSOR (BETA IG- 
H3) 


4 2 


Q15582 
















transtonning, acidic coiled- 
coil containing protein 1 
<TACC1) (non-exact 70%) 


H i ■ 


AF049yiU 
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transgelin2(IAULN^ 


14 


□21261 




+ 


+ 


+ 




+ 




transgelin 2 (TAULN2) 


1 


D21251 
















trans-uoigi netwonc protein 
(TGN51) 


2 


AF02931S 




+ 












transient receptor potential 
channel 1 (TRPC1) 


1 


X89066 




+ 


+ 


+ 




+ 




transketoiase (WernicKe- 
Korsakoff syndrome) (TXT) 


7 


L12711 




+ 


+ 


+ 








translation factor suil 
homolog (GC20) 


1 


AK06460/ 




+ - 


+ 


+ 




+ 




translin (TSN) 


3 


X78627 


+ 


+ 


+ 


+ 




+ 




transiin-assoaated ractor x 

/tcmay\ 


1 


X95073 








+ 




+ 




transmembrane 
glycoprotein (A4o; 


1 


U79725 
















transmembrane protein 
(63kD), endoplasmic 
reticulum/Golgi 

iH^AHHA^Sn^A AAmAA«4fMA||4 

intermeoiate compartment 
(P63) 


i 


X5991U 








+ 




+ 




transmemorane protein i 
(TMEM2) 


i 


MDUVI 1 9£0 
















I KAINoMtMDnAIMt 

PROTEIN SEX 
PRECURSOR (non-exact 

OO /of 


T 

1 


















transmembrane tratficKing 
proiein v » m ' * i / 


2 


X97442 


♦ 


+ 


+ 


+ 


+ 






transporter 1 , abu (a i p 
binding cassette) (TAP1) 


3 


L21208 


+ 


+ 


+ 








■' 


Treacher Collins- 
FrancASchetti svndrome 1 
(TCOF1) 


2 


U40847 








+ 






high in many libranes 


11 1 w«cpf lUOfJl la IV 19 Wi ■ wi ago 

1 (TPI1) 




— X69723 — 


+ 


+ 




+ 




+ 




iropornyosin 


m 








+ 


+ 








tropomyosin 4 ( I PM4) 


2 


X05278 


+ 


+ 


+ 


+ 




+ 




TRPM-2 protein 


2 


M63376 
















tryptase t precursor (norv 

exact 0«lTo;V""r aim J 1; 


1 


A35863 
















tryptopnan nch basic 

protein jvvi\dj 


1 


Y12478 
















(ryptopnanyMRNA 
synthetase (WARS) 


1 


X59892 




+ 


+ 


+ 




+ 




i s translation elongation 
factor, mitochondrial 

\ 1 OrnnJ 


i 










+ 




+ 




ttopoisomerase (UNA) ii 

L/C la \ iowu^ 


1 


215115 






+ 










Tu translation elongation 

laUvi i 1 1 iiiwM im nil icu 

(TUFM) 


4 


L38995 
















ti rhornuft triAfflMit 1 
luuciuuo awviuoio 1 

(TSC1) 




AF013158 




+ 


+ 


+ 








lUDBlUUS SrtJJci U5MO A. 

(TSC2) 


i 


"""775621 




+ 


+ 


+ 








tUDUiin, aipna i iiesus 
specific) (TUBA1) 


i 












+ 






tubulin, alpha, ubiquitous 
(K-ALPHA-1) 


n 


K00558 


+ 


+ 


+ 


+ 


+ 




high in many libranes 


tubulin, alpha, ubiquitous 
(K-ALPHA-1) (low match) 


1 


K00558 
















tubuiirvspecitic chaperone 
c (TBCC) 


i 


U61234 




+ 




+ 








tumor necrosis factor 
(ligand) superfamily, 
member 10 (TNFSF10) 


7 


U37518 




+ 


+ 


+ 




+ 
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tumor necrosis factor 
(tigand) superfamily, 
member 13 (TNFSF13L 



aFWBSSB 



tumor necrosis factor 
.(ligand) superfamily, 
[member 14 (TNFSF14L 



AF036581 



Found only in tiorary 
386: T-cell lymphoma 



tumor necrosis factor 
(ligand) superfamily 
lmember6fTNFSF6) 



1338122 



tumor necrosis factor"" 
(ligand) superfamily, 
member 8 (TNFSF8) 



tumor necrosis factor 
alpha-inducible cellular 
protein containing leucine 
domains (FIP2) 



L09753 



B only 



AF061034 



Tumor necrosis taaor 
receptor superfamily 
lmember 7(TNFRSF7) 



tumor necrosis taaor 
receptor superfamily, 
member 10b (TNFRSF10B) 



tumor necrosis taaor 
receptor superfamily, 
member 10c, decoy without 
an intracellular domain 
IfTNFRSFIOC) 



M6392B 



+ 1 + 



A F 012629 



found only in prostate 



[tumor necrosis factor 
receptor superfamily, 
member 10d, decoy with 
truncated death 
domain (TNFRSF10D) 
I (non-exact 84%) 



AF02384S 



I tumor necrosis factor 
receptor superfamily, 
member 12 (translocating 
chain-association 
membrane protein) 
1(TNFRSF12) 



U94508 



tumor necrosis factor 
receptor superfamily, 
member 14 (herpesvirus 
entry mediator) 
1(TNFRSF14) 



U 7 0321 



tumor necrosis factor 
receptor superfamily, 
member 1B(TNFRSF1B) 
ftumor necrosis taaor 



U52165 



■XB37T7" 



"B7W 



member 6 (TNFRSF6) 



tumor necrosis taaor 
receptor superfamily, 
lmember7(TNFRSF7L 



10183928 



tumor neaosis tactor, 
alpha-induced protein 2 
1(TNFAIP2) 



M923S/ 



tumor necrosis taaor, 
alpha-induced protein 3 
NFAIP3) 



M59465 



ftui 



mor protein poinding 
protein, 1 (TP53BP1) 



-RnJ7877B" 
M14696 



tumor protein poa {u- 
Fraumeni syndrome) 

^>53) 



[(TP: 
(Tun 



luii 



umor protein pw-oinding 
rotein (TP53BPL) 



D82B3S 



. jmor protein, 
translationally-controlled 1 

ICTPTD 



T5" 



X15064 



tumor protein, 
translationally-controlled 1 
(TPT1) (lo w score) 



X16064 



tumor rejection an 
(gp96) 1 (TRA1) 



igen 



"X151B7 
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ubiquitin carboxyl-termtnai 
esterase L3 (ubiquitin 
thiolesterase) (UCHL3) 




M304JJB 


+ 


+ 


+ 






+ 




ubiquitin fusion degradation 
1-like (UFD1L) 


, 


U64444 


+ 


+ 


+ 


+ 








ubtquitin protein ugase bJA 
(human papilloma virus E6- 
associated protein, 
Angelman syndrome) 
(UBE3A) 


1 


UB4404 


b 


+ 








+ 




ubiquitin specific protease 
10 (USP10) 




□80012 




+ 




+ 








ubiquitin specific protease 
11 (USP11) 


1 


1144839 


+ 


+ 












ubiquitin specific protease 
15 0ISP15) 




" AB011101 


+ 


+ 




+ 




+ 




ubiquitin specific protease 
19 (USP19) 


— 1 


AB020698 




+ 












ubiquitin specific protease 
4 (proto-oncogene) (USP4) 


1 


AF01730S 




+ 






+ 


+ 




ubiquitin specific protease 
4 (proto-oncogene) (USP4) 
(non-exact, 66%) 


1 


AF01/304! 
















ubtquitin specific protease 
7 (herpes virus-associated) 
(USP7) 




Z72499 




+ 




+ 




+ 




ubiquitin specific protease 
8(USP8) 




D2995B 




+ 




+ 




+ 




OBIQUITIN-ACIIVAIINU 
ENZYME E1 (A1S9 
PROTEIN) (56%) 


1 


P22314 
















ubiquitin-activating enzyme 
E1 (A1S9Tand BN75 
temperature sensitivity 
complementing) (UBE1) 




M58028 


+ 


+ 


+ 


+ 




+ 




ubiquitin-activating enzyme 
E1. like (UBE1L) 




L34170 


♦ 


+ • 




+ 








UBIQUITIN-UINUINU 
PROTEIN P62; 
phosphotyrosine 
independent ligand for the 
Lck SH2 domain p62 (P62) 


1 


□41806 






+ 




+ 






ubtquitin-conjugattng 
enzyme E2 variant 1 
(UBE2V1) 






+ 


+ 


+ 


+ 


+ 


+ 




ubiquitin-conjugating 
enzyme E2 vanant 2 
(UBE2V2) 


— T— 


- ■ X98091 
















UBIQUI UN- 
CONJUGATING ENZYME 
E2-17KD(UBIQUITIN- 
PROTEIN LIGASE) 




















ubiquitin-conjugating 
enzyme E2B (RAD6 
homoiog) (UBE2BT 




■ M74525 


+ 


+ 


+ 


+ 




+ 




ubiquitin-conjugating 
enzyme E2G 2 
(homologous to yeast 
UBC7) (UBE2G2) 


, 


" AF0324i* 






+ 






+ 




ubiquitin-conjugabng 
enzyme E2H (homologous 
to yeast UBC8) (UBE2H) 


1 


Z29328 




+ 


+ 






+ 




ubiquitin-conjugating 
enzyme E2L1 (UBE2L1) 




XS2962 




+ 


+ 






+ 




ubiquitin-conjugating 
enzyme E2L 3 (UBE2L3) 




Ajooosiy 




+ 


+ 


+ 




+ 




ubiquitin-conjugating 
enzyme E2L 6 (UBE2L6) 


4 


AF031141 




+ 


+ 




+ 


+ 




ubiqumn-Uke 1 (sentnn) 
(UBL1) 


2 


" U61397 


+ 


+ + 


+ 




+ 
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UDP-N-acetyl-alpha-L>- 
galactosamine.polypeptide 

acetyigalactosaminyltransf 
erase 2 (GalNAc-T2) 
(GALNT2) 


2 


X85019 
















UUP-N-acetyl-alpha-U- . 

nalarfn<Laminft # nolvD6DtidQ 

N- 

ACAtvlnalactosaminvitransf 
erase 3 

(GalNAc-T3) (GALNT3) 
(non-exact 65%) 


1 


X92689 
















unacuve progesterone 
receptor. 23 Kd (P23) 


2 


L24804 




+ 


+ 


+ 








unconventional myosin-lu 
(MY01F) 


3 


U57053 
















uncoupling protein 
homoiog (UCPH) 


i 


U 94592 
















uncoupling protein 
homoiog (UCPH) (low 
match 67%) 


i 


U94MJ2 
















Unknown gene product 


1 


AC00231U 
















unknown mKNA (done 
24514) 


i 


AP07U542 
















unknown protein (done 
ICRFp507L0677) 


2 


Z70223 
















unknown protein 
(Hs.93832) 


i 


AF070626 


+ 














unknown protein in4 


1 


AF040966 
















unnrfissor of Tv 

(S.cerevisiae) 6 homoiog 


1 


D 79984 




+ 


+ 




+ 


+ 




upreguiated by 1 ,25- 
dihvdroxwitamin D-3 
(VDUP1) 


74 


S73591 




+ 


+ 






+ 


high in heart 


upreguiated by 1,25- 

Hihvrimxwitamin D-3 
uii lyuiwA j vita* mi i «-* 

(VDUP1) (low match) 


1 


S73591 














— *** 


nnrAn ul^ted bv 1 25- 

dihydroxyvrtamin D-3 
(VDUP1) (low match) 


" ' 1 


S73591 
















upreguiated by 1,25- 
dihydroxyvitamin D-3 
(VDUP1) (low score) 


1 


S73591 
















upstream binding factor 
(hUBF) 


i 


X53461 




+ 




♦ 








uv radiation resistance 
associated gene (UVRAG) 


2 


X99050 




+ 


+ 


+ 








vacuolar proton-A I Hase, 
subunit D; V-ATPase, 
subunttD(ATP6DV) 


4 


X71490 




+ 


+ 










v-akt munne tnymoma virai 
oncogene homoiog 1 
(AKT1) 


1 


— ipggnB7 — 

IVIOO (Of 


+ 




+ 


+ 




+ 




Vanin2(VNN2) 


3 


AJ132100 
















vasodilator-stimulated 
phosphoproteln (VASP) 




L*KJOOo 






+ 






+ 




vav 1 oncogene (VAVi) 


1 


M59B34 












+ 




vav 2 oncogene (vavz) 


1 


S76992 




+ 












v-crk avian sarcoma virus 
CT10 oncoaene homoloo 
(CRK) 


1 


U10656 


w 


+ 


+ 




-+ 






v-ert>-b2 avian 
erythroblastic leukemia 
viral oncogene homoiog 3 
(ERBB3) 


1 


M29366 












+ 




VERSICAN COKk 
PROTEIN PRECURSOR 


1 


P13811 
















Veside-assoaated 
membrane protein 1 
(synaptobrevin 1) (VAMP1) 


1 


M36196 




+ 


+ 






+ 
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vesicle-associated 
membrane protein 3 
(celiubrevin) (VAMP3) 



U54520 



"iign m aorta 



fos FBJ munne 
osteosarcoma viral 
oncogene homoiog (FOS) 
s T 



IB" 



K00650 



fosTBJ munne 
osteosarcoma viral 
oncogene homoiog (FOS) 
i low match) 



K00650 



villin2(eznn) (VOT 



villin-iike protein 



X51521 
D88154 



high in many iioranes 



vimenun tVIIW) 



X56134 
M 33308 



vincuiin (V<jlj 



vitamin a responsive; 
cytoskeleton related (JWA) 



T 



AF-070523 



v-jun avian sarcoma virus 
1 7 oncogene homoiog 
(JUN) 



U6592B 



v-myo avian myeioolastosis 
viral oncogene homoiog 
(MYB) 



M15024 



voHage-dependent anion 
channel 1 (VDAC1) 



L06132 
U90943 



voltage-dependent anion 
channel 3 (VDAC3) 



von HippeMjndau 
syndrome (VHL) 



von Willebrand factor 
(vWF) (low matched) 



LI 5409 



X06828 



-rat munne sarcoma 3tfH 
viral oncogene homoiog 1 
(ARAF1) 



L24038 



+ I + 



v-rat-1 munne leuKemia 
viral oncogene homoiog 1 
(RAF1) 



X03484 
M3541B 



v-rai simian leuKemia viral 
oncogene homoiog B (ras 
related; GTP binding 
protein) (RALB) 



v-rei avian 
reticuloendotheliosis viral 
oncogene homoiog A 
(nuclear factor of kappa 
light polypeptide gene 
enhancer in B-cefls 3 
(p65)) (RELA) 



v-yes-1 Yamaguchi 
sarcoma viral related 



oncogene 



homoiog (I 
WD repeat domain i 
(WDR1) 



LI 906/ 



+ I + 



LYN) 



M16038 



AB010427 
"AF0200b6 



WDK1 (=AI-02U2bU) 



wu-repeat protein 
(HAN11) 



U9474/ 



+ 

+ i + 



Williams-Beuren syndrome 
chromosome region 1 
(WBSCR1) 

WiskoU-Aldncn syndrome 



AF0456bb" 



■XB6019 



protein interacting protein 
(WASPIP) 
X (inadive)-specrtic 
transcript (Xl r 



>pea 
ST) 



M97U5B 
■021089 



xeroderma pigmentosum, 
complementation group C 
(XPC) 



XIAP associated tactor-1 



"X59699 
X90392 



X-linked annidroitic 
ectodennaj dysplasia 



AF003fa28" 
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X-ray repair 

complementing defective 
repair in Chinese hamster 
ceils 5 (double-strand- 
break 

rejoining; Ku autoantigen, 
80kD) (XRCC5) 


1 


M3093B 


+ 


+ 










high in spleen 


XRPZ protein 




















yeloid differentiation 
primary response gene 
(88) (MYD88) 


— r- 


U8440B 




+ 








+ 




zeta-chain (TCR) 
associated protein kinase 
(70kO) (ZAP70) 




L05148 


+ 






+ 








zeta-chain (TCR) 
associated protein kinase 
(70kD) (ZAP70) (low 
match) 


, — 


L05148 
















zinctinger protein 
(Hs.47371) 




U69274 


+ 


+ 


+ 






+ 




zinc finger protein 
(HsJ8765) 




U69645 


+ 


+ 




+ 




+ 




zinc finger protein 1 0 (Kux 
1) (ZNF10) 




X78933 












♦ only 


ZINC FINGER PROTEIN 
124 (H2F-16) (non-exact 
51%) 


— , — 


U15973 
















zinc finger protein 124 
(HZF-16) (ZNF124) (non- 
exact, 78%) 


1 


S 54641 


- 














ZINC FINGER PHOIkIN 
133 


— T— J 


P52736 
















zinc finger protein i 3t> 
(clone pHZ-20) (ZNF136) 


1 


U09367 
















zinc finger protein 14b 
(clone pHZ-39) (ZNF140) 




1)09368 












+ 




zinc finger protein 1 40 
(clone pHZ-39) (ZNF140) 
(non-exact 59%) 


— T— 


AF-060865 














— 


zinctinger protein 14U 
(clone pHZ-39) (ZNF140) 
(non-exact 73%) 


—r— 


U093S8 
















zinc finger protein 140 
(ctonepHZ-39)(ZNF140) 
(non-exact 73%aa) 


— ^ 


566508 
















zinc finger protein 140 
(clone pHZ-39) (ZNF140) 
(non-exact, 80%) 




U 09368 
















zinc finger protein 14^ 
(clone pHZ-1)(ZNF143) 




U09850 


+ 






+ 




+ 




zinc finger protein 143 
(clone pHZ-1)(ZNF143) 
(low match) 




U09850 
















zinc finger protein 146 
(pHZ-52) (ZNF148) 


1 


AF039019 


+ 














ZINC FINGER PROTEIN 
151 (MIZ-1 PROTEIN) (low 
match) 


1 


Q13105 
















zinc finger protein i r* 
(ZNF173) 


— i 


U09825 


B.T 


+ 


+ 




+ 






zinc finger protein 192 
(ZNF192) (non-exact 66%) 


— , — 


U57796 
















zinc finger protein 1 96 
(ZNF198) . 


— 1 — 


AJ224901 




+ 


+ 


+ 








zinc finger protein 2 ujmi-2) 
(low match) 


— 1 — 


X60152 
















zinc finger protein 200 
(ZNF200) 




AF0B08S6 




+ 




+ 








zinc finger protein 207 
(ZNF207) 


6 


AF046001 


+ 


+ 




+ 


+ 




high in prostate 


zinc finger protein 216 
(ZNF216) 


2 


AF062U72 


+ 


+ 


+ 


+ 




+ 
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zinc finger protein 217 
(ZNF217) 




AF041259 


I activated 






+ 




ZINC FINGERTR01 bIN 
22 (ZINC FINGER 
PROTEIN KOX15) (non- 
exact 58%) 


1 


PI 7028 
















7tni* tinner nrntein 230 

(ZNF230) 


, 


U95044 
















/mr* dinner nrntein 239 
(ANF239) 


1 


L25914 








+ 








?ine tinner nrntein 261 
(ZNF261) 


1 


AB002383 




+ 


+ 


+ 




+ 




zinc finger protein 
(ANF262) 




AB007885 




+ 




+ 




+ 




7in^ tinnor nrniAin 7n3 

£11 IV* IlllyjOl fJIUlOIII fcWw 

(ZNF263) 




D88827 
















zinc finger protein 2b4 
(ZNF264) 


— ^r— 


AB007872 






+ 


+ 








ZINC FINGER PROIbIN 
33A (ZINC FINGER 1 

PROTEIN KOX31) 

(KIAA0065) (HA0946) 


1 


006730 
















zinc finger protein 42 

^mvoinirt-crvwrrfic retinoic 

cid- responsive) (ZNF42) 


— T— 


M5B297 




+ 


+ 


+ 








ztnc finger protein 43 

fHTFfi) fZNF43) flow 


— r— 


X59244 
















zinc finger protein 43 
fHTFfi) fZNF43) (non- 
exact, 54%) 


— r— 


X59244 
















zinc finger protein 43 
(HTF6) (ZNF43) (non- 

Avar4 71°/^ 




X59244 
















ZINC FINGbK PROIbIN 
43 (ZINC PROTEIN HTF6) 
(non-exact 67%) 


1 


P28160 
















zinc nnger protein **o 
Kruppel-associated box 

/if BAR\ Hnmflin 

polypeptide) (ZNF45) 




" ' L75847 














only found in testis 


ZINC FINGER PROIbIN 

PROTEIN KUP) (non-exact 
62%) 


— r— 


H24278 
















7inc tanner nrntein 6 
£4i iw in iuoi pi w win v 

(CMPX1) (ZNF6) 




■■ X 56465 












+ 




zinc finger protein iA 
(Cos52) (ZNF74) (non- 
exact 67%) 




X71623 
















zinc finger protein 76 
tex Dressed in testis) 
(ZNF76) 


1 


M91592 




+ 


+ 


+ 




+ 




ZINC FINGER PROTEIN 
83 (ZINC FINGER 
PROTEIN HPF1) (non- 
exact 65%) 


, — 


P51522 
















zinc finger protein tJ4 
(HPF2) (ZNF84) 


— r- 


M27878 


1 activated 




+ 






+ 




zinc finger protein tJS 
(ZNF85)) 




U35376 




+ 


+ 


+ 








zinc finger protein a t^Nryj 




M28372 




+ 


+ 


+ 


+ 


+ 




7iKir PITCHER PROIbIN — 
93 (=ZINC FINGER 
PROTEIN HTF34) (non- 
exact 70%) 




P357B9 
















zinc linger protein txnz-ko 
(ZNF25) 




U38904 






+ 


+ 








zinc tinger protein clone 
L3-4 




M-02470G 
















zinc tinger protein 
homologous to Zfp-36 in 
mouse (ZFP36) 


4 


M92B43 


+ 












blood only 
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ZINC FINGEK PROTEIN 
HRX (ALL-1)(71%a.a.) 


1 


003184 
















zinc finger protein MZf-4 


1 


- X78927 
















zinc finger protein KIZ 


1 


" D45132 




+ 


+ 


+ 








zinc finger protein, 
(LYF1) 


i 


U40462 


+ 














7 in/* fin/ior nmi&in 
£ii iw iiiiyci j-Mwicui, 

subfamily 1 A, 1 (Ikaros) 
(LYF1) (low match) 


1 


030462 
















regulator (GOS24) 


1 


"""15192844 


















2 


U91543 


+ 




+ • 


+ 




+ 




Zn-15 related zinc finger 
protein (rtf) 


1 


U22377 






+ 


+ 








Zn-15 related zinc finger 
protein (rif) (non-exact 
56%) 


i 


U22377 
















ZNFeo-unKed ERV9 long 
terminal repeat 


1 


X83497 
















zwiq (urosopnna) 
homolog, 

centromere/kinetochore 
protein (ZW10) 


2 


U54996 




+ 












zyxin (ZYX) 


4 


X95735 

















Column 1: List of unique genes derived from 6,283 known ESTs from blood cells. 
Column 2: Number of genes found in randomly sequenced ESTs from blood cells. 
5 Column 3: Accession number. Column 4: indicates the presence of the unique 
gene in publicly available cDNA libraries of blood (Bl), brain (Br), heart (H), kidney 
(K), liver (Li) and lung (Lu). ** Comparison to previously identified tissue-specific 
genes was determined using the GenBank of the National Centre of Biotechnology 
Information (NCBI) Database. 

10 

Discussion 

Every cell and tissue comprising the human body share the necessary 
genetic information required to maintain cellular homeostasis. These "housekeeping" 
genes function in basic cellular maintenance, including energy metabolism and 
15 cellular structure in all cell types. However, in certain situations, even the 
housekeeping genes show altered expression. Thus, it is necessary to define the use of 
these genes as internal controls from one investigation to another. Current results 
from the human blood cell EST database indicate that over 50% of the transcripts are 
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widely expressed throughout the human body. Most of the cell or tissue specific 

genes are also detectable in blood cells by RT-PCR analysis. 

For example, isoformic myosin heavy chain genes are known to be 
generally expressed in cardiac muscle tissue. In the rodent, the pMyHC gene is only 
5 highly expressed in the fetus and in diseased states such as overt cardiac hypertrophy, 
heart failure and diabetes; the aMyHC gene is highly expressed shortly after birth and 
continues to be expressed in the adult heart. In the human, however, PMyHC is 
highly expressed in the ventricles from the fetal stage through adulthood. This highly 
expressed PMyHC, which harbours several mutations, has been demonstrated to be 
10 involved in familial hypertrophic cardiomyopathy (Geisterfer-Lowrance et al. 1990). 
It was reported that mutations of pMyHC can be detected by PCR using blood 
lymphocyte DNA (Ferrie et al., 1992). Most recently, it was also demonstrated that 
mutations of the myosin-binding protein C in familial hypertrophic cardiomyopathy 
can be detected in the DNA extracted from lymphocytes (Niimura et al., 1998). 
15 Similarly, APP and APC, which are known to be tissue specific and 

predominantly expressed in the brain and intestinal tract, are also detectable in the 
transcripts of blood. These cell- or tissue-specific transcripts are not detectable by 
Northern blot analysis. However, the low number of transcript copies can be detected 
by RT-PCR analysis. These findings strongly demonstrate that genes preferentially 
20 expressed in specific tissues can be detected by a highly sensitive RT-PCR assay. In 
recent years, evidence has been obtained to indicate that expression of cell or tissue- 
restricted genes can be detected in the peripheral blood of patients with metastatic 
transitional cell carcinoma (Yuasa et al. 1998) and patients with prostate cancer (Gala 
etal. 1998). 

25 Atrial natriuretic factor (ANF) and zinc finger protein (ZFP), which are 

known to be highly expressed in heart tissue biopsies and in the plasma of heart 
failure patients, are also detectable in the transcripts of blood. Differential expression 
of zinc finger protein among the normal, diabetic and asymptomatic preclinical 
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subjects may have additional value as a prophylactic " early warning system" . On a 

related note, there is now more attention/discussion in the cardiovascular disease field 

being focused on Syndrome X, loosely defined as a continuum of hypertension, 

increasing sugar levels, diabetes, kidney failure, culminating in heart failure, with the 

5 possibility of stroke and heart attack at any time in the continuum. The early 
identification of patients at risk of organ failure has been a challenge to the medical 
community for some time and the present method has the potential of resolving or, at 
least, ameliorating this challenge. 

The present invention demonstrates that a simple drop of blood may be 

10 used to determine the quantitative expression of various mRNAs that reflect the 
health/disease state of the subject through the use of RT-PCR analysis. This entire 
process takes about three hours or less. The single drop of blood may also be used for 
multiple RT-PCR analyses. There is no need for large samples and/or costly and 
time-consuming separation of cell types within the blood for this method as compared 

15 to the methods described by Kimoto (1998) and Chelly et al. (1989; 1988). It is 
believed that the present finding can potentially revolutionize the way that diseases 
are detected, diagnosed and monitored because it provides a non-invasive, simple, 
highly sensitive and quick screening for tissue-specific transcripts. The transcripts 
detected in whole blood have potential as prognostic or diagnostic markers of disease, 

20 as they reflect disturbances in homeostasis in the human body. Delineation of the 
sequences and/or quantitation of the expression levels of these marker genes by RT- 
PCR will allow for an immediate and accurate diagnostic/prognostic test for disease or 
to assess the efficacy and monitor a particular therapeutic. 

In addition to RT-PCR, other methods of amplifying may also be used 

25 for the purpose of measuring/quantitating tissue-specific transcripts in human blood. 
For example, mass spectrometry may be used to quantify the transcripts (Koster et al., 
1996; Fu et al., 1998). The application of presently disclosed method for detecting 
tissue-specific transcripts in blood does not restrict to subjects undergoing course of 
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therapy or treatment, it may also be used for monitoring a patient for the onset of 

overt symptoms of a disease. Furthermore, the present method may be used for 

detecting any gene transcripts in blood. A kit for diagnosing, prognosing or even 

predicting a disease may be designed using gene-specific primers or probes derived 

5 from a whole blood sample for a specific disease and applied directly to a drop of 

blood. A cDNA library specific for a disease may be generated from whole blood 

samples and used for diagnosis, prognosis or even predicting a disease. 

The following references were cited herein: 

Claudio JO et al. (1 998). Genomics 50:44-52. 

10 Chelly J et al. (1989). Proc. Nat. Acad. Sci. USA. 86:2617-2621. 

Chelly J et al. (1988). Nature 333:858-860. 

Drews J & Ryser S (1997). Nature Biotech. 15:1318-9. 

Ferrie RM et al. (1992). Am. J. Hum. Genet. 51:251-62. 

FuD-J etal. (1998). Nat. Biotech 16: 381-4. 

15 Gala JL et al. (1998). Clin. Chem. 44(3):472-81. 
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Any patents or publications mentioned in this specification are 
indicative of the levels of those skilled in the art to which the invention pertains. 
Further, these patents and publications are incorporated by reference herein in their 
entirety to the same extent as if each individual publication was specifically and 
individually indicated to be incorporated by reference. 

One skilled in the art will appreciate readily that the present invention 
is well adapted to carry out the objects and obtain the ends and advantages mentioned, 
as well as those objects, ends and advantages inherent herein. The present examples, 
along with the methods, procedures, treatments, molecules, and specific compounds 
described herein are presently representative of preferred embodiments, are 
exemplary, and are not intended as limitations on the scope of the invention. Changes 
therein and other uses will occur to those skilled in the art which are encompassed 
within the spirit of the invention as defined by the scope of the claims. 
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1 . A method for detecting expression of a gene in blood from a 

subject, comprising the steps of: 
5 a) quantifying RNA from a subject blood sample; and 

b) detecting expression of said gene in the quantified RNA, 
wherein the expression of said gene in said quantified RNA indicates expression of 
said gene in the subject blood. 

10 2. The method of claim 1 , wherein the quantification is performed 

by mass spectrometry. 

3. A method for detecting expression of one or more genes in 
blood from a subject, comprising the steps of: 

15 a) obtaining a subject blood sample; 

b) extracting RNA from said blood sample; 

c) amplifying said RNA; 

d) generating expressed sequence tags from the amplified RNA 

product; and 

20 e) detecting expression of said genes in the expressed sequence 

tags, wherein the expression of said genes in said expressed sequence tags indicates 
expression of said genes in the subject blood. 

4. The method of claim 3, wherein said genes are non-cancer- 
25 associated genes. 

5. The method of claim 3, wherein said genes are tissue-specific 

genes. 
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6. The method of claim 3, wherein said subject is a fetus, an 
embryo, a child, an adult or a non-human animal. 

5 7. The method of claim 3, wherein the amplification is performed 

by RT-PCR. 

8. The method of claim 7, wherein said RT-PCR utilizes primers 
selected from the group consisting of random sequence primers and gene-specific 

10 primers. 

9. A method for detecting expression of one or more genes in 
blood from a subject, comprising the steps of: 

a) obtaining a subject blood sample; 
15 b) extracting DNA fragments) from said blood sample; 

c) amplifying said DNA fragment(s); and 

d) detecting expression of said genes in the amplified DNA 
product, wherein the expression of said genes in said amplified DNA product 
indicates expression of said genes in the subject blood. 

20 

1 0. A method for monitoring a course of therapeutic treatment in an 
individual, comprising the steps of: 

a) obtaining a blood sample from said individual; 

b) extracting RNA from said blood sample; 
25 c) amplifying said RNA; 

d) generating expressed sequence tags from the amplified RNA 

product; and 
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e) detecting expression of genes in said expressed sequence tags, 

wherein the expression of said genes is associated with the effect of said therapeutic 

treatment; and 

0 repeating steps a)-e), wherein the course of said therapeutic 
5 treatment is monitored by detecting the change of expression of said genes in the 
expressed sequence tags. 

11. The method of claim 10, wherein the amplification is 
performed by RT-PCR. 

10 

12. The method of claim 11, wherein the change of expression of 
said genes in the expressed sequence tags is monitored by sequencing the expressed 
sequence tags and comparing the resulting sequences at various time points. 

15 13. The method of claim 11, wherein the change of expression of 

said genes in the expressed sequence tags is monitored by performing single 
nucleotide polymorphism analysis and detecting the variation of a single nucleotide in 
the expressed sequence tags at various time points. 

20 14. The method of claim 10, wherein said individual is monitored 

for the onset of overt symptoms of a disease, and wherein the expression of said genes 
is associated with the onset of said symptoms. 

15. A method for diagnosing a disease in a test subject, comprising 

25 the steps of: 

a) generating a cDNA library for said disease from a whole blood 
sample from a normal subject; 
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b) generating expressed sequence tag (EST) profile from the 

normal subject cDNA library; 

c) generating a cDNA library for said disease from a whole blood 
sample from a test subject; 

5 d) generating EST profile from the test subject cDNA library; and 

e) comparing the test subject EST profile to the normal subject 
EST profile, wherein if said test subject EST profile differs from said normal subject 
EST profile, said test subject might be diagnosed with said disease. 

10 16. A kit for diagnosing, prognosing or predicting a disease, 

comprising: 

a) gene-specific primers; wherein said primers are designed in 
such a way that the sequences of said primers contain the opposing ends of two 
adjacent exons for the specific gene with the intron sequence excluded; and 
15 b) a carrier, wherein said carrier immobilizes said primer(s). 

17. The kit of claim 16, wherein said gene-specific primer(s) are 
selected from the group consisting of insulin-specific primers, atrial natriuretic factor- 
specific primers, zinc finger protein gene-specific primers, beta-myosin heavy chain 

20 gene-specific primers, amyloid precurser protein gene-specific primers, and 
adenomatous polyposis-coli protein gene-specific primers. 

18. The kit of claim 17, wherein the sequences of said gene- 
specific primers are selected from the group consisting of SEQ ID Nos. 1 and 2, and 

25 SEQ ID Nos. 5 and 6. 

1 9. A method for diagnosing, prognosing or predicting a disease in 
a test subject, comprising the step of: 
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applying the kit of claim 16 to a test subject whole blood sample, 

wherein quantitative expression levels of specific genes associated with said disease 

are detected and compared to the levels of said specific genes expressed in a normal 

subject, therefore, said disease may be diagnosed, prognosed or predicted. 

5 

20. The method of claim 19, wherein said method is used for 
monitoring a course of therapeutic treatment or monitoring the onset of overt 
symptoms of said disease. 

10 21. A kit for diagnosing, prognosing or predicting a disease, 

comprising: 

a) probes derived from a whole blood sample for a specific 

disease; and 

b) a carrier, wherein said carrier immobilizes said probes. 

15 

22. A method for diagnosing, prognosing or predicting a disease in 
a test subject, comprising the step of: 

applying the kit of claim 21 to a test subject whole blood sample, 
wherein quantitative expression levels of specific genes associated with said disease 
20 are detected and compared to the levels of said specific genes expressed in a normal 
subject, therefore, said disease may be diagnosed, prognosed or predicted. 

23. The method of claim 22, wherein said method is used for 
monitoring a course of therapeutic treatment or monitoring the onset of overt 

25 symptoms of said disease. 

24. A cDNA library specific for a disease, wherein said cDNA 
library is generated from whole blood samples. 
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Standardized levels of insulin gene expressed in a drop of blood. 
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Standardized levels of ZFP gene expressed in a drop of blood. 
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C Standardized levels of insulin gene expressed in each fractionated cell 
from whole blood. 
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SEQUENCE LISTING 
<110> Liew, Choong-Chin 

<120> Method for the Detection of Gene Transcripts 
in Blood and Uses Thereof 

<130> 2173/0003 

<150> US Number not yet assigned 
<151> 2000-01-04 

<150> US 60/115 , 125 

<151> 1999-01-06 
<160> 10 

<210> 1 

<211> 18 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> forward primer of exon 1 of insulin gene used 
for quantitative RT-PCR analysis 

<400> 1 

gccctctggg gacctgac 18 

<210> 2 

<211> 18 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> reverse primer of exons l and 2 of insulin 
gene used for quantitative RT-PCR analysis 

<400> 2 

cccacctgca ggtcctct 18 
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<210> 3 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> forward primer of (JMyHC gene used for 

quantitative RT-PCR analysis 

<400> 3 

gctggaacgt agagactccc tgct 24 



<210> 4 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> reverse primer of PMyHC gene used for 

quantitative RT-PCR analysis 

<400> 4 

ggatccttcc agatcatcca cttg 24 

<210> 5 

<211> 20 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> forward primer of ANF used for quantitative 
RT-PCR 

analysis 

<400> 5 

ggatttcaag aatttgctgg 20 
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<210> 6 
<211> 20 
<212> DNA 

<213> artificial sequence 

<220> 

<221> primer_bind 

<223> reverse primer of ANF used for quantitative 

RT-PCR analysis 
<400> 6 

gcagatcgat cagaggagtc 20 



<210> 7 

<211> 20 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> forward primer of APP used for quantitative 



RT-PCR 



analysis 
<400> 7 



ggatgcttca tgtgaacgtg 20 



<210> 8 

<211> 19 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> reverse primer of APP used for quantitative 



RT-PCR 



analysis 
<400> 8 

tcattcacac cagcacatg 19 
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<210> 9 

<211> 21 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> forward primer of ZFP used for quantitative 
RT-PCR analysis 

<400> 9 

cacargagrc arggtcaacg a 21 



<210> 10 

<211> 22 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> reverse primer of ZFP used for quantitative 
RT-PCR analysis 

<400> 10 

ggattaaaat gaagcaccca ga 22 
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METHOD FOR THE DETECTION OF GENE TRANSCRIPTS 
IN BLOOD AND USES THEREOF 

5 BACKGROUND OF THE INVENTION 

Cross-Reference to Related Application 

This application claims the benefit of priority of provisional patent application 
U.S. Serial Number 60/1 15,125, filed January 6, 1999 and of a U.S. application 
1 0 entitled " Method for the Detection of Gene Transcripts in Blood and uses Thereof 
filed on January 4, 2000 (application number not yet assigned). 

Field of the Invention 

The present invention relates generally to the molecular biology of 
1 5 human diseases. More specifically, the present invention relates to a process using the 
genetic information contained in human peripheral whole blood for the diagnosis, 
prognosis and monitoring of genetic and infectious disease in the human body. 

TVgrriptinn of the Related Art 
20 The blood is a vital part of the human circulatory system for the human 

body. Numerous cell types make up the blood tissue including monocytes, 

leukocytes, lymphocytes and erythrocytes. Although many blood cell types have been 

described, there are likely many as yet undiscovered cell types in the human blood. 

Some of these undiscovered cells may exist transiently, such as those derived from 
25 tissues and organs that are constantly interacting with the circulating blood in health 

and disease. Thus, the blood can provide an immediate picture of what is happening 

in the human body at any given time. 
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The turnover of cells in the hematopoietic system is enormous. It was 

reported that over one trillion cells, including 200 billion erythrocytes and 70 billion 

neutrophilic leukocytes, turn over each day in the human body (Ogawa 1993). As a 

consequence of continuous interactions between the blood and the body, genetic 

5 changes that occur within the cells or tissues of the body will trigger specific changes 
in gene expression within blood. It is the goal of the present invention that these 
genetic alterations be harnessed for diagnostic and prognostic purposes, which may 
lead to the development of therapeutics for ameliorating disease. 

The complete profile of gene expression in the circulating blood 

10 remains totally unexplored. It is hypothesized that gene expression in the blood is 
reflective of body state and, as such, the resultant disruption of homeostasis under 
conditions of disease can be detected through analysis of transcripts differentially 
expressed in the blood alone. Thus, the identification of several key transcripts or 
genetic markers in blood will provide information about the genetic state of the cells, 

1 S tissues, organs and systems of the human body in health and disease. 

The prior art is deficient in non-invasive methods of screening for 
tissue-specific diseases. The present invention fulfills this long-standing need and 
desire in the art 

20 SUMMARY OF THE INVENTION 

this present invention discloses a process of using the genetic 
information contained in human peripheral whole blood in the diagnosis, prognosis 
and monitoring of genetic and infectious disease in the human body. The process 
25 described herein requires a simple blood sample and is, therefore, non-invasive 
compared to conventional practices used to detect tissue specific disease, such as 
biopsies. 
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One object of the present invention is, to provide a non-invasive 

method for the diagnosis, prognosis and monitoring of genetic and infectious disease 
in humans and animals. 

In one embodiment of the present invention, there is provided a 

5 method for detecting expression of a gene in blood from a subject comprising the 
steps of: a) quantifying RNA from a subject blood sample; and b) detecting 
expression of the gene in the quantified RNA. wherein the expression of the gene in 
quantified RNA indicates the expression of the gene in the subject blood. 

In another embodiment of the present invention, there is provided a 

10 method for detecting expression of one or more genes in blood from a subject, 
comprising the steps of: a) obtaining a subject blood sample; b) extracting RNA from 
the blood sample; c) amplifying the RNA; d) generating expressed sequence tags 
(ESTs) from the amplified RNA product; and e) detecting expression of the genes in 
the ESTs, wherein the expression of the genes in the ESTs indicates the expression of 

15 the genes in the subject blood. Preferably, the genes are tissue-specific genes. 

In still another embodiment of the present invention, there is provided 
a method for detecting expression of one or more genes in blood from a subject, 
comprising the steps of: a) obtaining a subject blood sample; b) extracting DNA 
fragments from the blood sample; c) amplifying the DNA fragments; and d) detecting 

20 expression of the genes in the amplified DNA product, wherein the expression of the 
genes in the amplified DNA product indicates the expression of the genes in the 
subject blood. 

In yet another embodiment of the present invention, there is provided a 
method for monitoring a course of a therapeutic treatment in an individual, 
25 comprising the steps of: a) obtaining a blood sample from the individual; b) extracting 
RNA from the blood sample; c) amplifying the RNA; d) generating expressed 
sequence tags (ESTs) from the amplified RNA product; e) detecting expression of 
genes in the ESTs, wherein the expression of the genes is associated with the effect of 
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the therapeutic treatment: and f) repeating steps a)-e), wherein the course of the 

therapeutic treatment is monitored by detecting the change of expression of the genes 

in the ESTs. Such a method may also be used for monitoring the onset of overt 

symptoms of a disease, |vherein the expression of the genes is associated with the 

5 onset of the symptoms. 

In still yet another embodiment of the present invention, there is 
provided a method for diagnosing a disease in a test subject, comprising the steps of: 
a) generating a cDNA library for the disease from a whole blood sample from a 
normal subject; b) generating expressed sequence tag (EST) profile from the normal 

10 subject cDNA library; c) generating a cDNA library for the disease from a whole 
blood sample from a test subject; d) generating EST profile from the test subject 
cDNA library; and e) comparing the test subject EST profile to the normal subject 
EST profile, wherein if the test subject EST profile differs from the normal subject 
EST profile, the test subject might be diagnosed with the disease. 

15 In still yet another embodiment of the present invention, there is 

provided a kit for diagnosing, prognosing or predicting a disease, comprising: a) gene- 
specific primers; wherein the primers are designed in such a way that their sequences 
contain the opposing ends of two adjacent exons for the specific gene with the intron 
sequence excluded: and b) a carrier, wherein the carrier immobilizes the primer(s). 

20 Such a kit may be applied to a test subject whole blood sample to diagnose, prognose 
or predict a disease. 

In yet another embodiment of the present invention, there is provided a 
kit for diagnosing, prognosing or predicting a disease, comprising: a) probes derived 
from a whole blood sample for a specific disease; and b) a carrier, wherein the carrier 

25 immobilizes the probes. Such a kit may be applied to a test subject whole blood 
sample to diagnose, prognose or predict a disease. 

Furthermore, the present invention provides a cDNA library specific 
for a disease, wherein the cDNA library is generated from whole blood samples. 
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Other and further aspects, features, and advantages of the present 

invention will be apparent from the following description of the presently preferred 

embodiments of the invention. These embodiments are given for the purpose of 

disclosure. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

So that the matter in which the above-recited features, advantages and 
objects of the invention, as well as others which will become clear, are attained and 

10 can be understood in detail, more particular descriptions of the invention briefly 
summarized above may be had by reference to certain embodiments thereof which are 
illustrated in the appended drawings. These drawings form a part of the specification. 
It is to be noted, however, that the appended drawings illustrate preferred 
embodiments of the invention and therefore are not to be considered limiting in their 

1 5 scope.not be considered to limit the scope of the invention. 

Figure 1 shows the following RNA samples prepared from human 
blood; Figure 1A: Lane 1, Molecular weight marker; Lane 2, RT-PCR on APP gene; 
Lane 3, PCR on APP gene; Lane 4, RT-PCR on APC gene; Lane 5, PCR on APC 
gene; Figure IB: Lanes 1 and 2. RT-PCR and PCR of p*MyHC, respectively; Lanes 3 

20 and 4, RT-PCR of pMyHC from RNA prepared from human fetal and human adult 
heart, respectively; Lane 5, Molecular weight marker. 

Figure 2 shows quantitative RT-PCR analysis performed on RNA 
samples extracted from a drop of blood. Forward primer (5'- 
GCCCTCTGGGGACCTGAC-3', SEQ ID No. 1) of exon 1 and reverse primer (5'- 

25 CCCACCTGCAGGTCCTCT-3", SEQ ID No. 2) of exons 1 and 2 of insulin gene. 
Blood samples of 4 normal subjects were assayed. Lanes 1, 3, 5 and 7 represent 
overnight "fasting" blood sample and lanes 2, 4, 6 and 8 represent "non-fasting" 
samples. 

5 
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Figure 3 shows quantitative RT-PCR analysis performed on RNA 

samples extracted from a drop of blood. Lanes 1 and 2 represent normal healthy 

person and lane 3 represents late-onset diabetes (Type II) and lane 4 represents 

asymptomatic diabetes. 

5 Figure 4 shows multiple RT-PCR assay in a drop of blood. Primers 

were derived from insulin gene (INS), zinc-finger protein gene (ZFP) and house- 
keeping gene (GADH). Lane 1 represents normal person. Lane 2 represents late- 
onset diabetes and lane 3 represents asymptomatic diabetes. 

Figure 5 shows standardized levels of insulin gene (Figure 5A) and 

10 ZFP gene (Figure 5B) expressed in a drop of blood. The first three subjects were 
normal, second two subjects showed normal glucose tolerance, and the last subject 
had late onset diabetes type II. Figure 5C shows standardized levels of insulin gene 
expressed in each fractionated cell from whole blood. 

Figure 6 shows the differential screening of human blood cell cDN A 

1 5 library with different cDN A probes of heart and brain tissue. Figure 6A shows blood 
cell cDNA probes vs. adult heart cDNA probes. Figure 6B shows blood cell cDNA 
probes vs. human brain cDNA probes. 

Figure 7 graphically shows the 1,800 unique genes in human blood 
and in the human fetal heart grouped into seven cellular functions. 

20 

DETAILED DESCRIPTION OF THE INVENTION 

In accordance with the present invention, there may be employed 
conventional molecular biology, microbiology, and recombinant DNA techniques 
25 within the skill of the art Such techniques are explained fully in the literature. See, 
e.g., Sambrook, Fritsch & Maniatis, "Molecular Cloning: A Laboratory Manual 
(1982); "DNA Cloning: A Practical Approach," Volumes I and II (D.N. Glover ed. 
1985); "Oligonucleotide Synthesis" (M.J. Gait ed. 1984); "Nucleic Acid 
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Hy jzr Vd. Hames * s., 0M » <- - 

Translation" [B.D. Hemes & SJ. Higgins A (1984)]; "Animal Cell Culture" [R.I. 
Freshney, ed. (1986)]; -In.nc.bi.ized Cells And Enzymes" [KL Press, (1986)1; B. 
Perbal, "A Practical Guide To Molecular Cloning" (1984). Therefore, if appeanng 
5 herein, the following terms shall have the definitions set out below. 

A » cDN A" is defined as copy- DN A or complementary-DN A, and is a 
product of a reverse transcription reaction from an mRNA transcript "RT-PCR" 
rfers to reverse transcription polymerase chain reaction 1 results in production of 
cDNAs that are complementary to the mRNA template(s). 
10 The ,enn"ongonucleotide» is defined as a molecule comprised of two 

or more deoxyribonucleotides, preferably more than thme. Its exact size wiU depend 
upon many factors which, in turn, depend upon tire ultima* function and use of the 
oHgonucle^de. The term "primer" as used herein refers to an oligonucleonde. 
whrth er occurring neutrally as in a purified reaction digest or produced 
,5 synrheticauy, which is capable of acting as a point of initiation of synthesis when 
ptod unto conditions in which synthesis of a primer etttension product whtch ts 
complements* to a nucleic acid strand, is induced, U. in the presage of nucleotide 
and an inducing agent such as a DNA polymerase and a, a suitable remperarure at* 
pH The primer may be either single-stranded or double-srranded and must be 
sufficient., long to prime the synthesis of the desired extension product in the 
presence of use inducing agent The exac, .engtit of the primer will depend upon 
factors, including tempemmre, source of primer and tine method used. For 
exantpie, for diagnostic applications, depending on the comp.exity of the target 
* the oUgonucieotide primer typically contains .5-25 or more nucleotides, 
25 although it may contain fewer nucleotides. The factors involved in detonmmng tire 
appropriate length of primer are readily town to one of ordinary skill in tire art 

As used herein, random sequence prime* refer to a composttton of 
prime* of random sequence, i.e. no. dtm«ed towards a specific seqtKnce. These 
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sequences possess sufficient complementary to hybridize with a polynucleotide and 

the primer sequence need no t reflect the exact sequence of the template. 

"Restriction fragment length polymorphism" refers to variations in 

DNA sequence detected by variations in the length of DNA fragments generated by 

5 restriction endonuclease digestion. 

A standard Northern blot assay can be used to ascertain the relative 
amounts of mRNA in a cell or tissue obtained from plant or other tissue, in 
accordance with conventional Northern hybridization techniques known to those 
persons of ordinary skill in the art. The Northern blot uses a hybridization probe, e.g. 

10 radiolabelled cDNA, either containing the full-length, single stranded DNA or a 
fragment of that DNA sequence at least 20 (preferably at least 30, more preferably at 
least 50, and most preferably at least 100 consecutive nucleotides in length). The 
DNA hybridization probe can be labelled by any of the many different methods 
known to those skilled in this art. The labels most commonly employed for these 

15 studies are radioactive elements, enzymes, chemicals which fluoresce when exposed 
to untraviolet light, and others. A number of fluorescent materials are known and can 
be utilized as labels. These include, for example, fluorescein, rhodamine, auramine, 
Texas Red, AMCA blue and Lucifer Yellow. A particular detecting material is anti- 
rabbit antibody prepared in goats and conjugated with fluorescein through an 

20 isothiocyanate. Proteins can also be labeled with a radioactive element or with an 
enzyme. The radioactive label can be detected by any of the currently available 
counting procedures. The preferred isotope may be selected from 3 H, 14 C, 32 P, 35 S, 
36 C1, 5, Cr, 57 Co, 58 Co, 59 Fe, ^Y, 125 I, 131 I, and 186 Re. Enzyme labels are likewise 
useful, and can be detected by any of the presently utilized colorimetric, 

25 spectrophotometric, fluorospectrophotometric, amperometric or gasometric 
techniques. The enzyme is conjugated to the selected particle by reaction with 
bridging molecules such as carbodiimides, diisocyanates, glutaraldehyde and the like. 
Many enzymes which can be used in these procedures are known and can be utilized. 

8 
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The preferred are peroxidase, p-glucuronidase, (}-D-glucosidase, P-D-galactosidase, 

urease, glucose oxidase plus peroxidase and alkaline phosphatase. U.S. Patent Nos. 
3,654,090, 3,850,752, and 4,016,043 are referred to by way of example for their 
disclosure of alternate labeling material and methods. 
5 As used herein, "individual" refers to human subjects as well as non- 

human subjects. The examples herein are not meant to limit the methodology of the 
present invention to human subjects only, as the instant methodology is useful in the 
fields of veterinary medicine, animal sciences and such. 

In one embodiment of the present invention, there is provided a 
10 method for detecting expression of a gene in blood from a subject, comprising the 
steps of: a) quantifying RNA from a subject blood sample; and b) detecting 
expression of the gene in the quantified RNA, wherein the expression of the gene in 
quantified RNA indicates the expression of the gene in the subject blood. An example 
of the quantifying method is by mass spectrometry. 
15 In another embodiment of the present invention, there is provided a 

method for detecting expression of one or more genes in blood from a subject, 
comprising the steps of: a) obtaining a subject blood sample; b) extracting RNA from 
the blood sample; c) amplifying the RNA; d) generating expressed sequence tags 
(ESTs) from the amplified RNA product; and e) detecting expression of the genes in 
20 the ESTs, wherein the expression of the genes in the ESTs indicates the expression of 
the genes in the subject blood. Preferably, the subject is a fetus, an embryo, a child, 
an adult or a non-human animal. The genes are non-cancer-associated and tissue- 
specific genes. Still preferably, the amplification is performed by RT-PCR using 
random sequence primers or gene-specific primers. 
25 In still another embodiment of the present invention, there is provided 

a method for detecting expression of one or more genes in blood from a subject, 
comprising the steps of: a) obtaining a subject blood sample; b) extracting DNA 
fragments from the blood sample; c) amplifying the DNA fragments; and d) detecting 
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JZZZ genes in to. an.pHf.ed DNA prodnc, wherein the expression of the 
g enes in .he amp.if.ed DNA product indices the expression of toe genes ,n ft. 
subject blood. 

to ye, another embodiment of th. present invention, .here ,s provded a 
; me tood for monitoring a course of a therapeutic u— to an MM 

RNA from U.. blood sample; .) amplifying the RNA; d, generating expressed 
seouence tags (ESTs, from the amplified RNA product; ., detecting expression o 
eenes in toe ESTs, whereto dre expression of toe genes is associated wHh dre effect of 
0 toe toempeufic treament; and f) repeadng steps a>e), wherein toe cnurse of the 
toempeuoc treamten, is monitored by demoting dt« change of expmssion of the genes 
to toe EST, Such a ntedtod may also be used for monitoring the onset of oven 

u •„ th* esvnression of the genes is associated with the 
symptoms of a disease, wherein the expression 

. u t« ms Preferably the amplification is performed by RT-PCR, and 
onset of the symptoms. Preteraoiy, uic « F 

, 5 toe change of the expression of the genes to toe ESTs is monirored by seouencmg toe 
ESTs and comparing the restoring -.trench a. various tone points; or by prformtng 
^e nucleotide polymorphism analysis and detecting the variario. of a stngie 
nucleotide in the ESTs at various time points. 

in still yet another embodiment of rhe pres«. invention, rhete .s 

a) generating. cDNA fibmry for the disease from a whole btood sampfcfi^ 
oorma, subie* b) generating expressed seouenc. tag (EST) profile from the norma! 
^ect cDNA library; c, generating a cDNA library for the disease from a who, 
bl00 d sample from a tea, subject d) generating EST profile fiom rhe res. subject 
25 cDNA library; and e) comparing the test subject EST profile to toe normal subject 

u" ♦ cct nmfile differs from the normal subject 
EST profile, wherein if the test subject EST profile diners no 

EST profile, the test subject might be diagnosed with the disease. 
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In still yet another embodiment of the present invention, there is 

provided a kit for diagnosing, prognosing or predicting a disease, comprising: a) gene- 
specific primers; wherein the primers are designed in such a way that their sequences 
contain the opposing ends of two adjacent exons for the specific gene with the intron 
5 sequence excluded; and b) a carrier, wherein the carrier immobilizes the primer(s). 
Preferably, the gene-specific primers are selected from the group consisting of insulin- 
specific primers, atrial natriuretic factor-specific primers, zinc finger protein gene- 
specific primers, beta-myosin heavy chain gene-specific primers, amyloid precurser 
protein gene-specific primers, and adenomatous polyposis-coli protein gene-specific 
10 primers. Further preferably, the gene-specific primers are selected from the group 
consisting of SEQ ID Nos. 1 and 2; and SEQ ID Nos. 5 and 6. Such a kit may be 
applied to a test subject whole blood sample to diagnose, prognose or predict a disease 
by detecting the quantitative expression levels of specific genes associated with the 
disease in the test subject and then comparing to the levels of same genes expressed in 
1 5 a normal subject Such a kit may also be used for monitoring a course of therapeutic 
treatment or monitoring the onset of overt symptoms of a disease. 

In yet another embodiment of the present invention, there is provided a 
kit for diagnosing, prognosing or predicting a disease, comprising: a) probes derived 
from a whole blood sample for a specific disease; and b) a carrier, wherein the carrier 
20 immobilizes the probes. Such a kit may be applied to a test subject whole blood 
sample to diagnose, prognose or predict a disease by detecting the quantitative 
expression levels of specific genes associated with the disease in the test subject and 
then comparing to the levels of same genes expressed in a normal subject Such a kit 
may also be used for monitoring a course of therapeutic treatment or monitoring the 
25 onset of overt symptoms of a disease. 

Furthermore, the present invention, provides a cDNA library specific 
for a disease, wherein the cDNA library is generated from whole blood samples. 



11 



WO 00/40749 PCT/CA0O/00OO5 
The following examples are given for the purpose of illustrating 

various embodiments of the invention and are not meant to limit the present invention 

in any fashion. 

EXAMPLE 1 

Construction of a cDNA library 

RNA extracted from human tissues (including fetal heart, adult heart, 
liver, brain, prostate gland and whole blood) were used to construct unidirectional 
cDN A libraries. The first mammalian heart cDNA library was constructed as early as 
1982. Since then, the methodology has been revised and optimal conditions have 
been developed for construction of human heart and hematopoietic progenitor cDNA 
libraries (Liewef aL 9 1984;Liew 1993, Claudio etal, 1998). Most of the novel genes 
which were identified by sequence annotation can now be obtained as full length 
transcripts. 

EXAMPLE 2 

Catalogue of blood cell ESTs 

Random partial sequencing of expressed sequence tags (ESTs) of 
cDNA clones from the blood cell library was carried out to establish an EST database 
of blood. The known genes as derived from the ESTs were categorized into seven 
major cellular functions (Hwang, Dempsey et al, 1997). 
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FX AMPLE 3 

niffprpntial screen'"?; "f cDNA library 

5 cDNA probes generated from transcripts of each tissue were used to 

hybridize the blood cell cDNA clones (Liew et ai, 1997). The "positive" signals 
which were hybridized with Vlabelled cDNA probes were defined as genes which 
shared identity with blood and respective tissues. The "negative" spots which were 
not exposed to "p-labelled cDNA probes were considered to be blood-cell-enriched or 

10 low frequency transcripts. 

F.X AMPLE 4 
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R^v^ e transcri ptasg-nolvmerase chain reaction (RT-PCR) assay 

RNA extracted from samples of human tissue was used for RT-PCR 
analysis (Jin et aL 1990). Three pairs of forward and reverse primers were designed 
for human cardiac beta-myosin heavy chain gene (PMyHC), amyloid precurser 
protein (APP) gene and adenomatous polyposis-coli protein (APC) gene. The PCR 
products were also subjected to automated DNA sequencing to verify the sequences as 
derived from the specific transcripts of blood. 

EXAMPLE 5 

ruction of ti? «»» s tatic gene ^ V ^ an in h " m ™ blood usinR R T" PC ^ 

The beta-myosin heavy chain gene (|JMyHC) transcript (mRNA) is 
known to be highly expressed in ventricles of the human heart. This sarcomenc 
protein is important for heart muscle contraction and its presence would not be 
expected in other non-muscle tissues and blood. In 1990, the gene for human cardiac 
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PMyHC was completely sequenced (Liew et ai 1990) and was comprised of 4 rxons 

and 42 introns. 

The method of reverse transcription polymerase chain reaction (RT- 
PCR) was used to determine whether this cardiac specific mRNA is also present in 
5 human blood. A pair of primers was designed; the forward primer (SEQ ID No. 3) 
was on the boundary of exons 21 and 22, and the reverse primer (SEQ ID No. 4) was 
on the boundary of exons 24 and 25. This region of mRNA is only present in PMyHC 
and is not found in the alpha-myosin heavy chain gene (cxMyHC). 

A blood sample was first treated with lysing buffer and then undergone 
10 centrifuge. The resulting pellets were further processed with RT-PCR. RT-PCR was 
performed using the total blood cell RNA as a template. A nested PCR product was 
generated and used for sequencing. The sequencing results were subjected to BLAST 
and the identity of exons 21 to 25 was confirmed to be from PMyHC (Figure 1A). 

Using the same method just described, two other tissue specific genes • 
15 amyloid precursor protein (APP, forward primer, SEQ ID No. 7; reverse primer, SEQ 
ID No. 8) found in the brain and associated with Alzheimer's disease, and 
adenomatous polyposis coli protein (APC) found in the colon and rectum and 
associated with colorectal cancer (Groden et al 1991; Santoro and Groden 1997) - 
were also detected in the RNA extracted from human blood (Figure IB). 

20 

EXAMPLE 6 

Multiple RT-PCR analysis on a drop of blood from a normal/diseased individual 

A drop of blood was extracted to obtain RNA to carry out quantitative 
25 RT-PCR analysis. Specific primers for the insulin gene were designed: forward 
primer (5'-GCCCTCTGGGGACCTGAC-3\ SEQ ID No. 1) of exon 1 and reverse 
primer (5'-CCCACCTGCAGGTCCTCT-3", SEQ ID No. 2) of exons 1 and 2 of 
insulin gene. Such reverse primer was obtained by deleting the intron between the 
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exons 1 and 2. Blood samples of 4 normal subjects were assayed. It was found that 

the insulin gene is expressed in the blood and the quantitative expression of the 

insulin gene in a drop of blood is influenced by fasting and non-fasting states of 

normal healthy subjects (Figure 2). This very low level of expression of the insulin 

5 gene reflects the phenotypic status of a person and strongly suggests that there is a 

physiological and pathological role for its expression, contrary to the basal or 

illegitimate theory of transcription suggested by Chelly et aL (1989) and Kimoto 

(1998). 

Same quantitative RT-PCR analysis was performed using insulin 
10 specific primers on RNA samples extracted from a drop of blood from a normal 
healthy person, a person having late-onset diabetes (Type II) and a person having 
asymptomatic diabetes. It was found that the insulin gene is expressed differentially 
amongst subjects that are healthy, diagnosed as type II diabetic, and also in an 
asymptomatic preclinical patient (Figure 3). 
15 Similarly, specific primers for the atrial natriuretic factor (ANF) gene 

were designed (forward primer, SEQ ID No. 5; reverse primer, SEQ ID No. 6) and 
RT-PCR analysis was performed on a drop of blood. ANF is known to be highly 
expressed in heart tissue biopsies and in the plasma of heart failure patients. 
However, atrial natriuretic factor was observed to be expressed in the blood and the 
20 expression of the atrial natriuretic factor gene is significantly higher in the blood of 
patients with heart failure as compared to the blood of a normal control patient. 

Specific primers for the zinc finger protein gene (ZFP, forward primer, 
SEQ ID No. 9; reverse primer, SEQ ID No. 10) were also designed and RT-PCR 
analysis was performed on a drop of blood. ZFP is known to be high in heart tissue 
25 biopsies of cardiac hypertrophy and heart failure patients. In the present study, the 
expression of ZFP was observed in the blood as well as differential expression levels 
of ZFP amongst the normal, diabetic and asymptomatic preclinical subjects (Figure 
4); although neither of the non-normal subjects has been specifically diagnosed as 
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suffering from cardiac hypertrophy and/or heart failure, the higher expression levels 

of the ZFP gene in their blood may indicate that these subjects are headed in that 

general direction. 

It was hypothesized that a housekeeping gene such as glyceraldehyde 
5 dehydrogenase (GADH) which is required and highly expressed in all cells would not 
be differentially expressed in the blood of normal vs. disease subjects. This 
hypothesis was confirmed by RT-PCR using GADH specific primers (Figure 4). 
Thus, GADH is useful as an internal control. 

Standardized levels of insulin gene or ZFP gene expressed in a drop of 
10 blood were estimated using a housekeeping gene as an internal control relative to 
insulin or ZFP expressed (Figures 5 A & 5B). The levels of insulin gene expressed in 
each fractionated cell from whole blood were also standardized and shown in Figure 
5C. 



15 EXAMPLE 7 

Human blood cell cDNA library 

In order to further substantiate the present invention, differential 
screening of the human blood cell cDNA library was conducted. cDNA probes 
20 derived from human blood, adult heart or brain were respectively hybridized to the 
human blood cDNA library clones. As shown in Figure 7, more than 95% of the 
"positively" identified clones are identical between the blood and other tissue 
samples. 

DNA sequencing of randomly selected clones from the human whole 
25 blood cell cDNA library was also performed. This allowed information regarding the 
cellular function of blood to be obtained concurrently with gene identification. More 
than 20,000 expressed sequence tags (ESTs) have been generated and characterized to 
date, 17.6% of which did not result in a statistically significant match to entries in the 
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GenBank databases and thus were designated as "Novel" ESTs. These results are 

summarized in Figure 7 together with the seven cellular functions related to percent 

distribution of known genes in blood and in the fetal heart. 

From 20,000 ESTs, 1,800 have been identified as known genes which 

5 may not all appear in the hemapoietic system. For example, the insulin gene and the 

atrial natriuretic factor gene have not been detected in these 20,000 ESTs but their 

transcripts were detected in a drop of blood, strongly suggesting that all transcripts of 

the human genome can be detected by performing RT-PCR analysis on a drop of 

blood. 

10 In addition, approximately 400 novel genes have been identified from 

the 20,000 ESTs characterized to date, and these will be subjected to full length 
sequencing and open reading frame alignment to reduce the actual number of novel 
ESTs prior to screening for disease markers. 

Analysis of the approximately 6,283 ESTs which have known matches 

15 in the GenBank databases revealed that this dataset represents over 1,800 unique 
genes. These genes have been catalogued into seven cellular functions. Comparisons 
of this set of unique genes with ESTs derived from human brain, heart, lung and 
kidney demonstrated a greater than 50% overlap in expression (Table 1). 



20 TABLE 1 

Overlap of Genes Expressed in Blood * 

Tissues ESTs** Overlap in Blood 

brain 134,000 60% 
25 heart 65,000 59% 
lung 60,200 58% 
kidney 32.300 54% 
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* Estimated from limited known genes of about 1,800 as derived from the database of 
6,297 ESTs from human blood cell library. 

** Obtained from the National Centre of Biotechnology Information (NCBI), U.S.A. 



EXAMPLE 8 

Rlnod cell ESTs 

The results from the differential screening clearly indicate that the 
10 transcripts expressed in the whole blood are reflective of genes expressed in all cells 
and tissues of the body. More than 95% of detectable spots were identical from two 
different tissues. The remaining 5% of spots may represent cell- or tissue-specific 
transcripts; however, results obtained from partial sequencing to generate ESTs of 
these clones revealed most of them not to be cell- or tissue-specific transcripts. 
15 Therefore, the negative spots are postulated to be reflective of low abundance 
transcripts in the tissue from which the cDNA probes were derived. 

An alternative approach that was employed to identify transcripts 
expressed at low levels is the large-scale generation of expressed sequence tags 
(ESTs). There is substantial evidence regarding the efficiency of this technology to 
20 detect previously characterized (known) and uncharacterized (unknown or novel) 
genes expressed in the cardiovascular system (Hwang & Dempsey et al. 1997). In 
the present invention, 20,000 ESTs have been produced from a human blood cell 
cDNA library and resulted in the identification of approximately 1,800 unique known 
genes (Table 2) 

25 In the most recent GenBank release, analysis of more than 300,000 

ESTs in the database (dbESTs) generated more than 48,000 gene clusters which are 
thought to represent approximately 50% of the genes in the human genome. Only 
4,800 of the dbESTs are blood-derived. In the present invention, 20,000 ESTs have 
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* . u ,^,h reject to blood cell transcripts. From the limited 
most informative database with respect to oiuu 

^un. of infonnation generated so far <i.e. .,800 unique genes,, it has aheatiy been 
da.ennined tha, more than 50% of tine transcripts are found in other cells or tissues of 
.he human body (Tab>e 2). Thus, i, is expected «ha, by increasing me number of ESTs 
general more genes win be identified ma, have an overlap in exprcssion between 
*. blood and other tissues. Furthermore, me transcripts for severs! genes which are 
^ „ have tissue-restricten panems of expression (i.e. pMyHC, APP, APC, ANF, 

ZFP) have also been demonstrated to be present in blood. 

Most recemly, a cDNA library of human hematopoietic progennor 

stHn ceU s has also been consulted. From me limtted set of 1,000 EST, mem are « 

. ,v,„ »™ shared with other tissue reUted genes (Claudio el al. 
least 200 known genes mat are sharea wtui uu 

1998). 

Table 2 demonstrates the expression of know, genes of spectfic ttssues 
ta blood ceUs. Previously, only me presence of "housekeeping" genes wouid have 
^ expected. Additional me ptese^e of a, least 25 of me enrenn, known 500 
gal es corresponding to molecular drug targets was dete«ed. Tnese molecular dntg 
at. use* in the treatment of a vari«y of diseases which involve inflammauon, 
ren a> and cardiovascular function, neoplastic disease, immunomodulation and vnal 
„ infection (Drews * Ryser, .997). 1. is expected that additional novel ESTs W.U 
represent future molecular drug targets. 
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Identified in Soecificli 



Identifie^^ 



to 



Tissue Distribution 
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kinasemuctose-2,6- 
hmhosphatese 4 (PFKFB4 

6-pnosphotnido-i- 
kinase/fwctose-2,6- 
bisohosphatase (PFZ*_) 



mkd heat shock cognate 

1 * ti n hsc70 

membrane prolem 

(Pi*) 
woguanine 
rrnsvlase (OGG1) 

[a disintegnn and 

metailoprotease domain 10 

(ADAM 10) 
a disintegnn and 



metailoprotease domain 8 

A kinase anchor protein 
7AKAP951 
* kinase andhoi i 
, 149kD (AKAP149! 
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A4 differentiation- 
dependent protein (A4j, 
triple LIM domain protein 
lmuo), ana 
synaptophysin (SYP); 
calcium channel alpha- 1 


1 


" U93305 
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Met protein 
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1 


U83115 
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BAP31/BAP29 


2 


£01090 
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acy (transferase 
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Coenzyme A thiolase) 
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2 
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+ 








+ 


+ 
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transporter (ACATN) 


1 
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J lymphoma 


+ 
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4 
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1 
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B 


+ 


+ 
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+ 








adin uinuing pruicm 
MAYVEN 
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1 
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4 
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+ 


+ 


+ 


+ 


+ 


+ 
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4 
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+ 




+ 
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8 
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1 
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+ 
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1 


L13738 


B 
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II transcription cofactor 4 
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1 
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+ 


+ 


+ 






+ 
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1 

1 
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+ 
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1 
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+ 




+ 






activating transcription 
factor 4 (tax-responsive 
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2 
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+ 


+ 
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1 
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+ 


+ ■ 




+ 




+ 
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1 
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3 
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+ 


+ 


+ 
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3 
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T 




+ 




+ 


+ 
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2 
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+ 


+ 




+ 
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1 
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1 
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+ 
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2 
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+ 




+ 
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1 
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2 
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+ 
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adducin i (alpha) (addi) 


3 
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+ 


+ 


+ 
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3 
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B.W 


+ 


+ 
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2 
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+ 
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1 
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1 
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1 
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+ 




+ 
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+ 
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+ 
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ADP-noosyitransterase 
(NAD+; poly (ADP-ribose) 
polymerase) (AUrK i ) 


4 


M32721 


+ 


+ 




+ 


+ 


+ 




adrenergic, beta, receptor 
kinase 1 (ADRBK1) 


2 


X61157 


B 


+ 
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amphiphysm II (non-exact 
69% aa) 


1 


AF001383 
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PCT/CA00/0OOO5 



amnhinhvsin-like (AMPHLi 

Oil l|JI IIUI lyOII I— H»\w y#-wv«i i • 


1 


U58485 
















amphiphysin-iiKe (aMPHL) 
ow match) 


1 


AF068918 
















AMY-1 


i 


□50692 


Di 1 








4. 






amyloid Deta (A4) 
precursor protein-binding, 
family B, member 1 (Fe65) 
(APBB1) 


1 


L77864 




+ 


+ 






+ 




amyloid Deta (A4) 
precursor-like protein 2 
(APLP2) 


s 


L27631 


T lymphoma 


+ 


+ 






+ 




ankynn 3, node oi Kanvier 
(ankynn G) (ANK) (non- 
exact, 50%) 


1 


U43965 
















annextn 1 (lipocorun 1) 
(ANX1) j 


1 


X05908 




+ 


+ 






+ 




annexin II 


1 


D28364 
















annexin m (hpocoriin II; 
calpactin I, heavy 
polypeptide) (ANX2) 


7 


D00017 


+ 


+ 


+ 




+ 


+ 


ugh in many libranes 


annextn iv (placental 
anticoagulant protein II) 
(ANX4) 


1 








+ 










annexin V (endonexm u> 
(ANX5) 


2 


M21731 




+ 


+ 


+ 




4- 




annexin v (endonexm ii) 
(ANXV) 


1 










+ 




4* 




annexin VI (pB8) (ANXti) 


6 


YQ0097 




+ 


+ 


+ 




+• 




annexin vn (synexin) 
(ANX7) 


1 


J04543 




+ 


+ 


+ 




+ 




antigen identified by 
monoclonal antibodies 
12E7, F21 and 013 (MIC2) 


2 


Ml 6279 






4, 


4. 




4. 




antigen identified by 
monoclonal antibodies 4F2, 
TRA1.10, TROP4, and T43 
(MDU1) 


3 


JQ2939 




+ 


+ 




+ 


4- 




antigen iui 


1 


















antioxidant protein 'Z (non- 
selenium glutathione 
peroxidase, acidic calcium- 
independent phospholipase 
A2) (KIAA0106) 


i 


D14BB2 




+ 


+ 


+ 


+ 


+ 




APfcA nuclease 
/multifunctional DNA repair 
enzyme) (APEX) 


5 


ADO IOO 




+ 


+ 




+ 


+ 




ADoiiooorotein L (AP0L1 
(59%aa) 


1 


ZB221b 
















annntosis inhibitor 1 (API1 i 


1 


L49431 




+ 


+ 


+ 


+ 


+ 




snnnto&ifi inhibitor 4 

(survivin) (APW) 


1 


— 075285 


— B7TO — 




+ 










apoptosts inhibitor $ (akid) 


1 


U83067 


T lympnoma 














annntn^iA cnftmtic nrotein 
(ASP) 


1 


■ VI 1588 


b 


+ 






+ 


+ 




apoptouc protease 

artivatinn factor {APAF1} 


1 


AF0132B3 


B 


+ 


+ 




+ 






aquaponn 3 (AUH3) 


1 


AB00132b 


I 








+ 






aquaponn 9 (AUK9) 


7 


- AB0087/b 


T activated 














aracrwoonate iz- 
lipoxygenase (AL0X12) 


■ 1 


M587U4 


T 














aracnidonaie 5- 

l i no wnanase-activatinQ 

protein (ALOX5AP) 


3 


X5219S 




+ 




+ 




+ 




anadne nomolog (AKi) 




■ AJ009771 


+ 


+ 


+ 


+ 




+ ■ 




anadne-2 (D. 
melanogaster) homolog 
(all-trans retinoic acid 
inducible RING finger ) 
(ARI2) 


1 


" AF09914y 




+ 


+ 
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arpi (actin-reiated protein 
1, yeast) homolog A 
(centractin alpha) 
(ACTR1A) 


i 


X82206 




+ 






+ 






AKP2 (actin-reiated protein 
2, yeast) homolog (ACTR2) 


9 


AF006082 




+ 








+ 




ARP2/3 protein compex 
subunit 34 (ARC34) 


5 


AF006085 


t activated, 
W 


+ 






+ 






ArpZ/3 protein compex 
subunit p41 (ARC41) 


6 


AF006084 


monocyte 
stimulated 


+ 


+ 




+ 






Arpz/3 protein compex 
subunit p41 (ARC41)) (low 
match) 


1 


AF006084 
















Arp2/3 protein complex 
subunit p16(ARC16) 


20 


AF017807 




+ 






+ 






Arp2/3 protein complex 
subunit p20 (ARC20) 




AHXJ608/ 




+ 












Arp2A3 protein complex 
subunit p21(ARC21) 


3 


AF006086 


W 










+ 




ARP3 (actm-reiatea protein 
3. yeast) homolog (ACTR3) 


11 


AF006083 


W 








+ 


+ 




arrestin, beta2(ARKB2) 


; 


AF106941 


B. T, W 




♦ 










arsA fbactenan arsenite 
transporter, ATP-binding, 
homolog 1 (ASNA1) 




AF047469 


B. T 


+ 






+ 






aryl hydrocamon receptor 
nuclear transiocator-like 
(ARNTL) 




AF044288 


B 














aryl nyorocaroon receptor- 
interacting protein (AIP) 


1 


U31913 


+ 


+ 


+ 


+ 




+ 




arylsulfatase A (ARSA) 




X52151 


T activated 


+ 






+ 






asiaiogiycoprotein receptor 
2 (ASGR2) 




Ml 1025 










+ 


+ 




asparaginyMRNA 
synthetase (NARS) 




[384273 




+ 


+ 










aspartyi-tRNA synthetase 
(DARS) 


— i — 


J05032 


B 


+ 


+ 










ataxia telangiectasia 
mutated (includes 
complementation groups A, 
C and D) (ATM) 




U82828 


B, I 




+ 




+ 






ataxin-2-HKe protein azlp 
(A2LG) 




AF034373 


B.T 
activated 


+ 


+ 










ATF6 


— j — 


AF005887 




+ 






+ 






AT P binding cassette 
transporter (ABCR) (non- 
exact 80%) 




U88667 
















AIP synthase (FI-ATPase) 
alpha subunit, 
mitochondrial 


— i — 


X5906S 
















ATP synthase oeta suounn 
gene 




M19482 
















ATP synthase, H+ 
transDortina mitochondrial 
F0 complex, subunit b, 
isoform 1 (ATP5F1) 


— , — 


X60221 


+ 


+ 


+ 


+ 




+ 




ATP synthase, H* 
transporting, mitochondrial 
F0 com d lex subunit c 
(subunit 9), isoform 1 
(ATP5G1) 


i 


X69907 


T activated 




+ 






+ 




atp syntnase, n+ 
transporting, mitochondrial 
F1 complex, alpha subunit, 
isofonn 1, cardiac muscle 
(ATP5A1) 


3 


D14710 
















ATP synthase. M+ 
transporting, mitochondrial 
F1 complex, alpha subunit, 
isoform 1, cardiac muscle 
(ATP5A1)(low match) 


1 


D14710 
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ATP synthase, n+ 
transporting, mitochondrial 
F1 complex, beta 

i_ .i'j. / aTDCD\ 

polypeptide (ATFop; 




















ATP synthase. H+ 
transporting, mitocnononai 
F1 complex, gamma 
polypeptide 1 (ATP5C1) 


\ 


015563 


W 


+ 


+ 




+ 






atp syntnase. n+ 
transporting, mitochondrial 
F1F0, subunit q (ATP6JG) 


1 


AF-092124 " 


+ 


+ 




+ 


+ 


+ 




ATi-TO 1 K-oinoing proiein 
(HEAB) 




— U73524 




+ 


+ 


+ 




+ 




ATPase, Ca++ 
transporting, ubiquitous 
(ATP2A3) 


" 5 


Z55B51 




+ 












ATPase. H+ transporting, 
lysosomal (vacuolar proton 
pump) 21kP (ATP6F) 


2 


DB9052 








+ 




+ 




ATPase, H+ transporang, 
lysosomal (vacuolarproton 
pump) 31kD (ATP6E) 


i 


X76228 




+ 




+ 




+ 




ATPase, H+ transporting, 
lysosomal (vacuolar proton 
pump) 42kD; Vacuolar 
proton-ATPase, 
subunit C; V-ATPase, 
subunit C(ATP6D) 


5 


— X59151 — 




+ 


+ 






+ 




ATPase, H+ transporang, 
lysosomal (vacuolar proton 
pump), alpha polypeptide, 
70kD, isofbrm 1 (ATP6A1) 


3 


L0923b 




+ 




+ 








ATPase, h+ transporang, 
lysosomal (vacuolar proton 
pump), beta polypeptide, 
56/58kO, isoform 2 
(ATP6B2) 


o 






+ 


+ 






+ 




ATPase, H+ transporang, 
lysosomal (vacuolar proton 
pump), member J (ATP6J) 


2 


AF03BS54 


+ 


+ 


+ 






+ 


high in testis 


ATPase, H+ transporting, 
lysosomal (vacuolar proton 
pump), subunit 1 (ATP6S1 


1 


— OT54BS — 




+ 


+ 


+ . 




+ 




ATP-binding cassette WJ 
(TNF-alpha stimulated) 
(ABC50) 


1 


AF027302 


+ 


+ 


+ 






+ 




AT p-Dinomg cassette 
protein M-ABC1 
mitochondrial) 


1 


AF047BUU 
















ATP-dependent knA 
helicase 


1 

2 


AJ0NW4U 
L0542!> 


l lymphoma 
T activated 




+ 




+ 






autoantigen (Hs.7bW8) 

autoanugen ^ns./3o*wj 
(non-exact 84%) 


1 

1 
1 


L05425 

D17474 
■ 23512/ 


B 


+ 








+ 




autoanttgen La/SS-U 

axin(AXIN1) 

axonemai dynetn neavy 
chain (DNAni/) 


1 
1 


Al- 005*3/4 

' AJ000522 


T 


+ 












BAH-assooateo protein !i 
(BAIAP3) (non-exact 54%) 


1 


AB01/111 
















basement memorane- 
induced gene (ICB1) 


1 


■— AF044B96 
















ha^ir* lAimnA ztDDelr 

nuclear factor 1 (JEM-1) 
(BLZF1) 


2 


■~ U79751 
















baste transenpnon factor J 
(BTF3) 

basigm (bS<i) 
BC-2 


5 

1 

i 


■ 'X74070 " 

' • LI 0240 
— AF0423H4 


" B 


+ 
+ 


+ 
+ 


+ 
+ 


+ 

+ 
+ 
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xiell CLUlymplioina 
(zinc finger protein 51) 

(BCI R > 

L^ti-pmlrferative (BTG) 
mci2/adenovnus L I U 
19kD-interacting protein * 

(BNIP2) 

BCI '^adenovirus cid 
19kD-interacting protein 3- 
lijce (BNIP3L). 



fEWin1 ( jeoib£u»l. 



iacetylglucosaminyitfansfer 
beta-£micioglobulin (um 



Hprwnylhy^olwe-^r, 
(wnnehydroJa^iBPgH 
Bone marrowbUun«l ceil 



art 



[BST1 
ix-depemlent myo- 
interacting protein isoform 

oiKn.m mnn 

Box-dependent inyc- 
interacting protein isotorrn 

irainmyW/ piulein 



associated protein- 

^LinAih ydrdase) (B AP1 
1RCA1 Rho/ and va 

lanes, and lpr35 

breakpoint cluster region 
iproteinTuterineleionvoina. 
1 • banier to automtegration 

ftim'f arpp " 
breakpoint cluster region 
proteinT uterine leiomyoma. 
2fBCRP2) 



Breast cancw a.i^utfu.7 
resistance 3(BCAR3) 
(P""««l 73%) — 
JromodomairMAJi ilau una 
protein, 140kD (peregnn) 

(BR140) 

Bolton's 

agamrnaglobulmemia 
t yrosine kinase (Btk) 



PCT/CA00/00005 



+ i + 



"552 



M1B411 - 




+ 1 *l I I 1 prostate tumor _ 



K + + + hiulnn manylibianesl 



> i + 
TT+" 
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Brutons tyrosine kinase 


1 


U7802/ 
















Bruton s tyrosine kinase 
d 1 1\), aipna-u- 
gaiactosidase A (GLA), 
L44-iike ribosomal protein 
(L44L) and FTP3 (FTP3) 


1 


U780Zf 
















BS4 


i 


















3TG2 


b 


Y 09943 




+ 


+ 


+ 








BT K region clone ftp 


1 


U78027 " 




+ 




+ 




+ 




B IK region done np-3 


1 


U01923 




+ 












BUB3 (budding uninhibited 
by benzimidazoles 3, 
yeast) homolog (BUB3) 


4 


AF053304 


+ 


+ 


+ 


+ 




+ 




butyrate response factor i 

f Pf£F.ro«nrtnsfi factor 1 ) 

(BRF1) _ 


4 


a790o7 
















butyropnnm(Bii-i) 


7. 


U90543 




+ 


+ 










butyropmiin like receptor 


1 


AB020625.1 
















CAG repeat containing 
(CTG4A) 


2 


U80744 " 






+ 










CAUH32 


2 


U80743 




+ 


+ 










calcium cnannei, voitage- 
dependent, L type, alpha 
IDsubunit (CACNA1D) 
(tow match) 


1 


















calcium/caimodulin- 
dependent protein kinase 
(CaM kinase) li gamma 
(CAMK2G) 


1 


AF069765 




+ 


+ 






+ 




caiaum/caimodulin- 
dependent protein kinase 
kinase (KIAA0787) 


1 


AH012B4 


b 


+ 






+ 






calmodulin (=Ml93ii) 


7 


D45887 
















calmodulin 1 
(phosphorylase kinase, 
delta) (CALM1) 


'■ 6 


M27319 


b 


+ 






+ 






calnexin (CANX) 


3 


— M94859 


T 


+ 






+ 






caipain, large polypeptide 
L1 (CAPN1) 




X0436B 




+ 








+ 




Vol nam arno rvitvnPDtKlB 

12 (CANP2) 


5" 


■ - M23254 




+ 












«*alnoin enroll OAlVRADtl^A 
Caipain, small pviypvpuw« 

(CAPN4) 


■- 1 ■ - 


— X04106 












+ 




calpastatin (CASI) 




D16217 










+ 






^aipontn 2 


■i 


D83735 




+ 




+ 




+ 




calponin 2 (CNN2) 


t 


Uo373o 


D, 1 








+ 






caIponin2(CNN2)(low 
score) 


1 


1 D83735 
















caiumenin (UAlU) 


" 3 


AI-013/by 


" B 




+ 




+ 


+ 




cAMr response eiemeni- 
binding protein CRE-Bpa 
(H GS166L15.1) 


4" 


L05912 
















cam r-aepenoern prwwn 
kinase type II (Ht31V 


T ■ 


M 90360 — 
















canicular multispecthc 
organic anion transporter 
(CMOAT2) 


i 


" 'AF009670 










+ 


+ 




capping protein (actin 
filament) muscle Z-line, 
alpha 1 (CAPZA1) 


6 


U56637 


B,'I 










+ 




capping protein (aeon 
filament) muscle Z-line, 
alpha 2 (CAPZA2) 


2 


U03269 


B 


+ 


+ 










capping protein (acbn 
filament) muscle Z-line, 
beta (CAPZB) 


1 


— U03271 


+ 


+ 


+ 


+ 




+ 
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(C8NK1Q3L) 

WinaoA 



, a H u K iw-.- 

related cysteine proteas 
(CASP10) 



caspase 3, apoptosis- 
related cysteine protease 
(HASP3 ) _ 
caspase 4, apoplosw- 
related cysteine protease 
(CASP4) 



caspase b, apoptosis- 
related cysteine protease 
(CASP5)____ 
caspase tt. apopxosisr 
related cysteine protease 

caspase apoptosis- 
related cysteine protease 
(CASP9) 



catecnoWJ- 
methvttransferase (COM] 

catemn (cadhenn- 
associated protejn) alpha 
1 iifflkD) (CT NNA1) 
catneiiadtn antiir— 
peptide (CAM P) 



M9434JT 



T37W2" 



activate _ 
lymphoma 



"TJZBBT5" 



cathepsin ( 

catheosm u (lysosomal 
^t ^l proteose) (CTSD) 

ipsini ^ 

[psirTl 

catnepsin ! 



cathepsin W (lympnopam) 
(CTSW) 



CBF1 interacting 
^repressor CIR(=U03644 

j in \ 



T 
T 



TTB5TCT 



Monocyte stimu 
lymphoma 
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CCAAT/enhancer binding 
protein (C/EBP). alpha 
(CEBPA) 


3 


XB724B 




+ 


+ 


+ 




+ 




CCAAWenhancer binding 
protein (C/EBP), delta 


1 


563168 






+ 




+ 


+ 




CCAAT-box-bmding 


2 


M37197 


T lymphoma 






+ 


+ 






CCR5 receptor (CCKh) 
(non-exact?) . 


1 


AF011504 
















CD14 antigen (uLn*j 


— n — 


MH6511 


+ 


+ 




+ 




+ 




CD18 (=M95293) 


4 


X64071 
















polypeptide (CD1C) 


2 


M28827 














_ 


tail)-binding protein 2 
(CD2BP2) 


1 


AF 104222 
















CD2 antigen ipou;, sneep 
red blood cell receptor 
(CD2) 


2 


— Ml 4362 — 

IVI l*twU4> 


+ 




+ 


+ 








CD2 cytoplasmic tail- 
bindina protein 1 (CD2BP1) 


1 


AFQ3S602 
















CD20 antigen (uuzu) 


1 


X 12530 
















CD20 receptor (d7) 


1 


X07203 
















CD22 antigen (uua) 




i 


U62631 


B 














L/UZ4 signal iransaucer 


\ 
i 


" M 58664 
















CD33 antigen (gps/) 
(CD33) 


i 


M23197 
















CD33 anfagen-like 2; OU 
binding protein-2 (CD33L2) 


1 


U71383 
















UD33L2rt51%aa) 


i 


D863S9 
















CD36 antigen (collagen 
type 1 receptor, 
thrombospondin receptor) 
CD36) 


; 


M9B398 


T lymphoma 








+ 


+ 




CD37 antigen (CU37) 


5 


X14046 


+ 






+ 




+ 




CD38 alt 


1 


D84277 
















CD39 antigen (<ju&}) 


1 


1187867 
















CD3D antigen, delta 

nnlvnfintide mT3 COfnolex) 
(CD3D) 


1 


X03934 






+ 










CU3t antigen, epsuon 
nntvoeotide ffiT3 COmotex) 
(CD3E) 


1 


X03884 


+ 














CD3G antigen, gamma 
polypeptide ( 1 1 1 o complex; 
(CD3G) 


2 


X0602B 


w 








+ 






CD3£ antigen, zeta 
polypeptide (TiT3 complex) 


2 


JM132 


+ 






+ 








feralefe (clone pUS NK1) 


i 


X5551U 
















CD4 (low maicnj 


=j- 


— SB8043 
















CD4 antigen (poo; (uw; 


A 
*t 


— lvT12807 




+ 


+ 










CD44 antigen (nomtng 
function and Indian blood 
group system (CD44) 


s 


X55794 


W 








+ 






CD46 antigen (d-ceil 
membrane protein) (CD48) 


3 


■ X05341 


+ 


+ 








+ 




CD53 antigen (CU53) 


10 


L116/U 


+ 


+ 








+ 




CD53 antigen (CUh3)(low 
match) 


i 


M608/1 
















CD63 antigen (melanoma 1 

antigen) (CD63) 

CDBffantigen(CU68) 


3 
2 


" M59907 
" " 357235 




+ 


♦ 




+ 


+ 
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CD74 anbgen (invariant 
polypeptide of major 
histocompatibility complex, 
class II antigen-associated) 
(CD74) 


72 


KOI 144 


+ 


+ 




+ 






nigh in many libranes 


CD79A anfaqen 
(immunoglobulin- 
assoctated alpha) (CD79A) 


2 


M80462 






+ 










CD79B antigen 
(immunoglobulirv 
assoaated beta) (CD79B) 


2 


M89957 


+ 














CDS antigen, alpha 
polypeptide (p32) (CD8A) 


2 


M27161 


+ 






+ 




+ 




CDS antigen, beta 
pw^peptide 1 (p37) 


1 


X13445 


W 














CD81 antigen (target or 
antiproliferative antibody 1 
(CD81) 


1 


M33880 












+ 




CD83 antigen (activated b 
lympnocyiBs , 
mmunogiobulin 
superfamily) (CD83) 


1 


QQ1151 


o 




+ 











DD84 antigen (leuKocyie 
antigen) (CD84) 


i 


U829SB 




+ 








+ 




CD86 antigen 


1 


L25259 




+ 












CDS antigen (p24) (CIW) 


2 


M38690 






+ 




+ 


+ 




CU97 antigen (CU9^) 


12 


X84700 


+ 


+ 












CD97 anbgen (CD97) 
(noin-exact 59%) 


1 


P48960 
















CD97 antigen (CD97) (non- 
exact 62%) 


1 


X94630 


+ 


+ 




+ 








23, yeast, homolog) 
(CDC23) 


\ 


AF053977 




+ 






+ 






CDC37 homolog 


1 


U63131 


B 








+ + 




LrGC4Z eTTcdui proicii 1 O 
(CEP3) 


2 


AF104B57 


b 




+ 




+ 








T 


L29219 




+ 


+ 






+ 




COC-like kinase 2 (CLK2) 


1 




B 




+ 










UDW52" anbgen 
(CAMPATH-1 antigen) 
(CDW52) 


13 


X15183 


T activated 




+ 










cell cycle progression 
restoration 8 protein(CPR8) 


1 


AF011794 
















cell division cycle 10 
(homologous to CDC10 of 
S. cerevtstae) (CDC10) 


4 


572008 


+ 


+ 


+ 


+ 








cell division cycle zt), 
S.cerevisiae homolog 
(COC20) 


1 


U05340 




+ 













cell division cycle 25B 
(CDC25B) 


6 


Z68092 


+ 


+ 


+ 


+ 




+ 




cell division cycle 2-like 1 
(P1TSLRE proteins) 
(CDC2L1) (non-exact 42%) 


1 


AF057514 
















cell division cyae « (i* i k- 
binding protein, 25kD) 
(CDC42) 


5 


M35543 


+ 


+ 












ceil division protein (non- 
exact 68%) 


1 


AP083015 
















CELL-CYCLE NUCLbAH 
AUTOANTIGEN SG2NA 
(S/G2 NUCLEAR 
ANTIGEN) 


1 


C113033 
















centromere protein U 
(80kD) (CENPB) 


1 


X55039 




+ 












csp250 centrosome 
associated protein 


3 


• Ah022655 


b 


+ 






+ 







31 



WO 00/40749 
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+ + 4= > (high in bone 



icerotd-npotusanosis, 
neuronal 2, late infantile 
(Jansky-Bielschowsky 
[ disease) (CLN2) 



AF01/4W 



c-fgr (=M638/r 
nonreceptor proteirv 
sine kinase (fgr)) 



X5220ti 



tyrosi 



protein 



AF132953.1 
X74801 



chaperonin containing 
TCP1, subunit 3 (gamma) 
l(CCT3) 



chaperonin containing 
TCP1, subunit 4 (delta) 
l(CCT4) 



"AFUZ529T - 



chaperonin containing 
TCP1, subunit 6A(zeta 1) 
|(CCT6A) 



T277DB" 



chaperonin containing 
TCP1, subunit 7 (eta) 
|(CCT7) 



"SFD2B3S2T 



IChediak-Higasni synarome 
11 (CHS1) 



Chediak-higasm syndrome 
1 1 (CHS1)(low score! 



U6761S 
U67615 



"BTI 

lymphoma 



chemokihe (C-C mol 
receptor 2 (CCR2) 



U03905 



chemoKine (ou mow) 
receptor 4 (CCR4) (low 
match) (may contain 
| repeat) 



X85740 



chemoKine mow) 
Ireceptor 7 (CCR7) 



L31581 
U20350 



cHemokine (C-X3-C) 
receptor 1 (CX3CR1) 



chemowne (OA-<j moto), 
[receptor 4 (fusin) (CXCR4) 



chibnase 3-like i (caroiage 
glycoproteins) (CHI3L1) 



T 



M99293 
IR8U9Z7 



|chftinase3-like2(UHIJU) 



U49B3b 
G18280 



cwonae cnannei t , ~~ 
Iskeletal musde (CLCN1) 



cwonae cnannei U 
KCLCN6) 



Chloride intracellular 
I channel 1 (CLIC1) 



D28476 



U93206 
JPfSSSB 



chondroitin sulfate 
proteoglycan 2 (versican) 
(CSPG2) 



chondroitin sulfate 
proteoglyc an core 



otein 



T 
T 



J02814 
13D9D2B" 



chromatin assembly factor 
1 p48 subunit (CAF-1 P48 
subunit) (retinoblastoma 
binding protein p48) 
(retinoblastoma-binding 
rotein 4) (MSI1 protein 
omojog) 



hi 



Ichromcwomain neiicase 
I DNA binding protein 1 
KCHD1) 



AF006513 



chromodomain neiicase 
DNA binding protein 1-like 



AHJ541// 



1(CHD1L) 
jchromooomain neiicase 
DNA binding protein 2 
(CHD2) 



AF006514 



Ichromodomam neltcase 
DNA binding protein 3 
(CHD3) 



Ichromodomam neiicase 
DNA binding protein 4 
|(CHD4) 



AF006515 



X86691 
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chromosome 1 open 
reading frame 7 (C10RF7) 


i 


AF0541 /B 
















chromosome i specriic | 
transcript KIAA0493 


1 


AB0u/a62 ' 
















chromosome 1 7 open 
reading frame 1 B 
(C170RF1B) 


i 


AJ00B112 


T 


+ 












chromosome 4 open 
reading frame 1 (C40RF1) 


1 


AF006621 "" 




+ 




+ 




+ 




chromosome condensation 

1-ilKe vwMUlL; 


Z 


Ai-ubuzia 












+ 




chromosome x open 
reading frame 5 (CXORF5) 


1 


Y15164 


B 


+ 


+ 




+ 






chromosome-assoaatea 
polypeptide C(CAP-C) 


2 


AF092564 


5 


+ 


+ 










ag42 


1 


AF025944 
















ag5 


3 


AF026941 
















atrate synthase (U5>) 


2 


AF047042 


b 


+ 






+ 


+ 




class I major 

hictrwimnatihilrtv antioen 

(HLA-Cw3) 


2 


U31372 
















class I major 
histocompatibility antigen 
(HLA-Cw3) (low match) 


1 


U31372 
















clathnn assembly protein 
lymphoid myeloid leukemia 
(CALM) 


3 


U45976 


8 


+ 


+ 






+ 




clathnn heavy chain 


r 


X55S78 
















riathrin hpaw nnlvDSDiidft- 

like2(CLTCL2) 




021260 
















clathnn, light poiypeptiae 

(\ na\ (CLTA\ flow match) 


1 


M20472 














V 


clathrin- 

assoctated/assembly/adapt 

nr nmtMn rnoHil im 1 

(CLAPM1) 


3 


D63475 




+ 


+ 


+ 


+ 


+ 




cleavage stimulation factor, 

#\i Alii t ? A O &AL*F\ 

3 pre-RNA, subunit 2 64kD 
(CSTF2) (non-exact 82%) 


i 


M8508b 
















cleavage stimulation factor, 
3* pre-RNA, subunit 3, 
77kD (CoTro) 


1 




H — 








+ 






clk3 


i 


L29220 


B 


+ 


+ 










clone 23B15(Hs.82B45) 


1 


U9091B 




+ 


♦ 






+ 




clone 24592 mRNA 
sequence 


1 


" D88378 


+ 


+ 




+ 




. + 




rin/MFH n J^PA receotor 
C1qR(p) 0 


\ "■ 


U94333 '" 
















inhibitor, SP-40,40, 
sulfated glycoprotein 2, 
testosterone-repressed 
prostate message 2, 
apolipoprotein J) (CLU) 


1 "" 


M54722 


+ 






+ 


+ 


+ 




CMP-siahc aad transponer 
(CMPST) 


1 


















CMRH35 


3 


X68171 
















c-myc oncogene containing 
coxlll 


1 


X54629 
















coagulation factor u 
(thrombin) receotor (F2R) 


1 


- M62424 




+ 


+ 






+ 




coagulation factor V 
(proaocelerin, labile factor) 
(F5) 


1 


M14335 








+ 


+ 






coagulation taaorXIII a 
subunit 


3 


M21998 
















coagulation factor aw, ai 
polypeptide (F13A1) 


6 


M14354 






+ 






+ 




coated vesicle memorane 
protein (RNP24) 


i 


X92098 


+ 


+ 


+ 


+ 


+ 
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coatomer proiein cunipw*, 
subunit alpha (COPA) 


5 


U24105 


T 








+ 






L/Oiuin i (non-musaej 
(CFL1) 


T3~" 


X95404 


+ 


+ 


+ 


+ 


+ 




ugh in tetai brain 


cold inducible KNA-oinding 
protein (CIRBP) 


7 


D78134 




+ 


+ 






+ 




cold shock domain protein 
A (CSDA) 


3 


X95325 




+ 


+ 










collagen, type ix, aipna z 
(COL9A2) 


3 


AF01940S 


b 














colony stimulating Tactor 1 
receptor, formerly 
McOonough feline sarcoma 
viral (v-fms) oncogene 
homolog (CSF1R) 


3 


X03663 




+ 






+ 


+ 




colony stimulating factor 2 
receptor, beta, low-affinity 
(granulocyte-macrophage) 
(CSF2RB) 


0 


















colony stimulating taaor I 
receptor, beta, tow-affinity 
(granulocyte-macrophage) 
(CSF2RB) (low match) 


1 


M59941 
















colony stimulating factor 3 
receptor (granulocyte) 
(CSF3R) 


IS 


AOO # aw 




+ 












complement component 5 
receptor 1 (C5a ligand) 
(C5R1) 


i 


M62S0f> 


L 














conserved gene ampimea 
in osteosarcoma (OS4) 


2 


AF000162 




+ 


+ 


+ 








( constitutive 
photomorphogenic 
Arabidopsis, homolog) 
subunit 3 (COPS3) 


2 


AFC31647 












+ 




COPS homolog (HC0M9) 




U51205 


5 


+ 




+ 


+ 






COPII protein, nomoiog oi 
s cerevisiae SEC23p 
(SEC23A) 


4 


X970M 






+ 










copine 1 (cPNEI) 


2 


U83246 


B 


+ 


+ 




+ 






copine I (CPNE1) (low 
score) 


1 


U8324U 
















coproporphynnogen 
OXiaase vcopropoipnyna, 
harderoporphyria) (CPO) 


1 


D16611 






+ 










core-Dinuing iduui, wcui 
subunit (CBFB) 


1 


L20298 




+ 












coronin ° 


22 


" X89109 


T, W 


+ 


+ 




+ 






coronin (low match) 


1 


— 033590 — 
















coronin (non-exact, H%) 


1 


X89109 
















cot (cancer usa*a tnyroia) 
oncogene (COT) 


1 


D14497 


+ 


+ 


+ 


+ 








cryptocnrome 1 
(phototyase-tiKe) (CRtI) 


1 


D84857 






+ 








- 


CI L) (carboxy-terminal 

_1 . * — nfcl A jljlI, _jjiri__n_ r ri _n _n_ 

domain, RNA polymerase 
II, polypeptide A) 
phosphatase, subunit 1 

(CTDr 1) 


■ 1 


AF0B1287 






+ 






+ 




G-terminai Dinaing protein 
1 (CTBP1) 


1 


U374UU 


b 


. + 


+ 




+ 






C-terminai Dinaing protein 
2 (CTBP2) 


2 


AFO 16507 
















CUG tnplet repeat, RNA- 
(CUGBP1) 


3 


U63289 




+ 


+ 


+ 




+ 




cullin 1 (CUL1) 


3 


U58087 




+ 


+ 


+ 








cullin 3 (CUL3) 


2 


U58089 




+ 


+ 










cut (UrosopnuaHiw i 
(CCAAT displacement 
protein) (CUTL1) 


1 


M74099 


B 
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cyclin U2 (CCNU2) 


2 


013639 




+ 


+ 


+ 




+ 




cydin D3 (CCNU3) 


5 


M92287 


B.T 
lymphoma 




+ 










cydinUI (CNNG1) 


1 


D7B341 












+ 




cyclin I 


3 


UOUolU 


D 














cyciin T2 (CNN 12) 


1 


AF048732 


B.r 

lymphoma 


B" 












cyciin-dependent Kinase z 
(CDK2) 


1 


X62071 
















cydirwlependent Kinase 
inhibitor (p27Kip1 ) 


1 


576986 
















cyciin-dependent Kinase 
inhibitor 1A (p21, Cip1) 
(CDKN1A) 


2 


S67388 


+ 


+ 


+ 


+ 


+ 


+ 




T7P2TTTCYP2D6 
intergenic region (partial) 


i 


X90926 
















cystatin B (stefin B) (CSIU) 


1 


L0355B 






+ 




+ 






rv/s^AinA And nlvcin©-ncfi 

protein 3 (cardiac DM 
protein) (CSRP3) 


5 


L54057 






+ 










cytidine deaminase (CDA) 


2 


L27943 










+ 






cytochrome D 


i 


AF0425UU 
















cytochrome b (<JY i b) 
(isolate Aus5) 


1 


AF042518 
















cytochrome b(-245) beta 
chain N-terminai region (X- 
linked granulomatous 
disease gene) 


2 


X05895 
















cytochrome b-245, oeta 
polypeptide (chronic 
granulomatous disease) 
(CYBB) 


2 


X04011 


+ 






+ 




+ 




cytocnrome C 


1 


P00001 
















cytocnrome c oxidase 
subunit IV (C0X4) 


1 


U90915 


I 


+ 


+ 




+ 


+ 




cytocnrome c oxidase 
subunit Vb(COXSB) 


2 


M59250 










+ 






cytochrome c oxidase 
subunit Vll-reiated protein 
(COX7RP) 


6 


AB007618 


+ 


+ 


+ 


+ 




+ 




cytoKine suppressive anti- 
inflammatory drug binding 
protein 1 (p38 MAP kinase) 
(CSBP1) 


1 


L35263 


lymphocyte 


+ 


♦ 










Cytoplasmic 
antiproteinase-38 kda 

proteinase inhibitor 


1 


S69272 






+ 










cytotoxic granuie- 
associated RNA-binding 
protein p40-TlA-1 


1 


S701U 
















D123 (D123) 


i 


13148/8 


+ 


+ 




+ 




+ 




D2-i 


1 


AF019226 
















D3B 


i 


X74802 
















damage-specific una 
binding protein 1 (127kD) 
(DDB1) 


2 


AJ00295O 


+ 


+ 


+ 


+ 








DCHi (low match) 


1 


AF01 7o33 
















DEAD/H (Asp-Glu-Ala- 
Asp/His) box binding 
protein t (DOXBP1) 


1 


U78524 




+ 


+ 


+ 


+ 


♦ 




DEAD/H (Asp-Glu-Ala- 
Asp/His) box polypeptide 
(72KD) (P72) 


2 


U59321 


T 


+ 








+ 




DEAD/H (Asp-tJIu-Ala- 
Asp/His) box polypeptide 1 
(DDX1) 


1 


X70649 




+ 


+ 






+ 
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I DEAD/H (Asp-Glu-Ala- 
Asp/His) box polypeptide 
15(00X15), 



DEAD/H (Asp-(iiu-Aia- 
Asp/His) box polypeptide 
16(00X16) 



AB001B3B 



AB01114B 



DEAD/H (Asp-Ulu-Ala- 
Asp/His) box polypeptide 3 
(DDX3) 



U50553" 



I DEAD/H (Asp-uiu-Ala- 
Asp/His) box polypeptide 5 
(RNA helicase, 68kD) 
(00X5) 



T7" 



XI 5729 



DEALVH (Asp-Uu-Ala- 
Asp/His) box polypeptide 5 
(RNA helicase, 68kD) 
|(DDX 5) (low match) 
L D/H i ' 



AK315812 



DEAD/H (Asp-Giu-Ala- 
Asp/His) box polypeptide 6 
(RNA helicase, 54kD) 
KDDX6) 



D17532 



DfcAU/H (Asp-Ulu-Ala- 
Asp/His) box polypeptide 8 
(RNA helicase, 54kD) 
(DDX8) 



D5048/ 



DEAD/H (Asp-Ulu-Ala- 
Asp/His) box polypeptide 9 
(RNA helicase A. nuclear 
DNA helicase II; 
lleukophysin) (DDX9) 



113043 



pnysinj 
IDEAD/H (Asp-Glu-AJa" 
Asp/His) box polypeptide, 
Y chromosome (DBY) 



A F 00098b 



beam associated protein 3 
KDAP3) 



XB3W4 
AK08323fci 



death ettector domain- 
1 containing protein (DEPP) 



death-assoctatea protein ti 

|(daxx; 



AF03913B 



dedicator of cyto-Kinesis 2 
l(DOCK2) 



D86964 
D1505/ 



defender against ceil aeaih 
1 (PAD1) 



befensin, alpha i. myeioid- 
lrelated sequence (DEFA1) 



LI 2690 
X64229 



|DEK gene (Uti5231 b) 

delta sleep mduang 
peptide, immunoreactor 
l(PSIPI) 



-75D75T 



dendntic ceil protein 
|(GA17) 



AF064WJ3 
CTBQ5Z7 



dine Kinase 



(PCl 



deoxynoonuciease ii, 
1 lysosomal (DNASE2) 



AB004b/4 



[DGST 



L77566 



diacyigiycerol kinase 



diacylglyceroi Kinase aipha 

-AGK1) ~" 



(DAGK1) (done 24) 



D16440 



AFU64//1 



Idiacyigtyceroi Kinase aipna 
(DAGK1) (done 24) (low 
match) 



AHJ64//1 



diaphanous (urosopniia, 
jhomolog) 1 (DIAPH1) 



AF051782 



B, monocyte 
stimulated 



diaphorase (NAUH)" 
(cytochrome b-5 reductase) 
(PIA1) 



Y09501 



ditterentiatea tmoryo 
I Chondrocyte expressed 
[gene 1 (DEC1) 



AB004088 
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[differentiated bmbiyu 




WO 00/40749 



ijSS^jKrtaae 1 (DUSPD 
dual specrhwly .-^.p 
phosphatase 11 (RNA/knp 
complex 1-interacting) 

l(duspH) 
dual speo.~"j 
phosphatase 3 (vaccinia 
virus phosphatase VH1- 
U a tedV(DUSP3) 

dynachn 1 (piou. 
l(Orosophila) homolog) 

-rnachnKplbU, Uu 
orosophila) homolog) 
fnvTNtt now rnatch) 
lynamtn 



idynamitin (dynadui 
complex 50 kDsubunrt) 
(DCTN-50) (non-exact 

ravnein, axonemal, heavy 
polypeptide 17-like (non- 

Tdynein, cytoplasmic. M-l 
intermediate polypeptide 2 
Unuri itt 

|ir Wriediatepclypeptide2 
( DNCLI2) (n on-exact. 69 
ravskeralosis congeiv u i 
ldyskenn(DKC1i___ 
dystonia 1, torsion 
i (autosomal dominant) 

[dystrobrevin. oeia 



[dystrophia myoloiuc* " . 
containing WD repeat motif 

dystrophia myoionica- 
pro tein kinase (OMPK* 
dystrophin (muscular 
dystrophy. Duchenne and 
Beclw^rypes)(DMD)(low 
match. 59%aa) 
E1 B-SbkUa-assoaated 

protein 



PCT/CAO0/0O00S 
+ I + I + I +" 
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ectin, galactoside-Dinding, 
soluble, 1 (galectin 1) 
(LGALS1) 


1 


J0446H 
















EGF-like-domain, multiple 
4 (EGFL4) 


i 


AB011541 
















elF-2-assoctated pb7 
homolog 


3 


U13261 


B 


+ 








+ 




elastin (supravalvuiar aortic 
stenosis. Williams-Beuren 
syndrome) (ELN) (low 
match) 


1 


M247B2 




+ 


+ 










elav-type RNA-bmdmg 
protein (ETR-3) 


3 


U69546 
















electron-transfer- 
flavoprotein, alpha 
polypeptide (glutaric 
aciduria II) (ETFA) 


2 


J0405B 
















ELK3, b I s-domam protein 
(SRF accessory protein 2) 
(ELK3) 




Z36715 












+ 




eiongauon iaciur i-ueia 


, 


C264W - 
















elongation factor is 
(mitochondrial protein) 




AP1 10399 
















elongation factor lu- 
nuclear encoded 
mitochondrial 




X84694 
















eMDC II protein 


1 


AJ242015.1 
















emsi sequence (mammary 
tumor and squamous cell 
carcinoma-associated 
(p80785 src substrate) 
(EMS1) 


1 


M98343 




+ 


+ 




+ 






endogenous retroviral 
element HC2 




Z70664 
















endosulttne alpha (bN5A} 




X99906 


T 


+ 












endothelial differentiation, 
sphingoiipid G-proteirv 
coupled receptor, 1 (EDG1) 




M31210 




+ 


+ 






+ 




endothelial differentiation, 
sphingoiipid G-protein- 
coupted receptor, 1 (EDG1) 
(low match 66%) 


1 


M31210 
















enaomeiiai rnonocyie- 
actrvating polypeptide 
(EMAPII) 


, 


— OT0if7 


+ 


+ 


+ 










enoiase i , vaipna; icraw \) 


72"" 


Ml 4328 


+ 




+ 


+ 


+ 


+ 




enoiase 2, (gamma, 
neuronal) (EN02) 




X5195B 




+ 












enoiase-aipha 




D28437 
















enoyl coenzyme A 
hydratase 1 , peroxisomal 
(ECH1) 




U16660 
















enoyl coenzyme A 
hydratase, short chain, 1, 
mitochondrial (ECHS1) 


— •— 


D13900 


+ 




+ 


+ 


+ 


+ 




ENOYL-CUA 
HYDRATASE 
MITOCHONDRIAL 
PRECURSOR (SHORT 
CHAIN ENOYL-COA 
HYDRATASE) (SCEH) 
(ENOYL-COA 
HYDRATASE 1) (low 
match, non-exact 56%) 




P30084 
















epidermal growth factor 
receptor pathway substrate 
15(EPS15) 


2 


U07707 




+ 




+ 




+ 
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IEPIUIUYMAL 
SECRETORY PROTEIN 
E1 PRECURSOR (EPI-1) 
(HE1) (EPIDIDYMAL 
SECRETORY PROTEIN 
11 4.6) (ESP14.6) 



epithelial membrane 
protein 3 (EM[P3) 



Q15868 



U87947 



poxtde hydrolase 1 , 
microsomal (xenobiotic) 

(EPHX1) . 

ERCC2 (=L4/234) 



L29765 



+ only 



X52221 



IfcKr-Z 



U07B02 



high in gaii bladder 



nERpZB protein 



erythrocyte memorane 
protein 



X94910 
M81635 



erythroteuKemic ceiis FC5B2 



I ESI (Hs.1B9MJy) 



estrogen receptor-related 
1 protein (hERRal) 



L25343 
U2416B 



L38487 
X665U3 



teSTi; Highly similar to 
ADENYLOSUCCINATE 
SYNTHETASE 



"B7T 



ESTs, Moderately similar 10 
cysteine-rich fibroblast 
growth facto r receptor 
ET binding factor 1 (SBM) 



U2B811 



U93181 
U15655 



lets domain protein ERF 



eukaryotic translation 
elongation factor 1 alpha 1 
(ESF1A1) 



"325" 



X0355B 



eukaryotic translation 
elongation factor 1 alpha 1 
(EEF1A1) (low match) 



"X0355B" 



eukaryotic translation 
elongation factor 1 alpha 1 
(EEF1A1) (low match) 



X03558 



leukaryotic translation 
elongation factor 1 beta 2 
(EEF1B2) 



X604B9 



(eukaryouc translation 
elongation factor 1 delta 
(guanine nucleotide 
exchange protein) (EEF1D) 



Z21507 



eukaryotic translation 
elongation factor 1 gamma 
|(EEF1G) 



TT 



ZH531 



eukaryotic translation 
i factor 2 ~" 



elongation 1 



(EEF2) 



XB14B6 
J02645 



eukaryotic translation 
initiation factor 2, subunit 1 
(aloha. 35kD)(EIF2S1) 



eukaryotic translation 
initiation factor 2, subunit 2 
(beta, 38kD)(ElF2S2) 



M29536 



eukaryotic translation 
initiation factor 2, subunit 3 
[(gamma. S2kD) (EIF2S3) 



eukaryotic translation 
initiation factor 3, subunit 
10(theta.150/170kD) 

1(E1F3S10) 

■ j 



LI 9161 
U 7 8311 



high in wnue I 
ceils 



leukaryotic translation 
initiation factor 3, subunit 2 
(beta 36kD) (E1F3S2) 



U367B4 



eukaryotic translation 
initiation factor 3, subunit 3 
(gamma, 40kP) (E1F3S3) 



U5555S" 



high in spleen 



eukaryonc translation 
initiation factor 3. subunit 4 
1 (delta, 44kD) (EIF3S4) 



AF020833 



40 



WO 00/40749 PCT/CAOO/00005 



euKaryotic translation 
initiation factor 3, subunit 6 
(46kD) (EIF3S6) 


4 


U941 75 


+ 


+ 




+ 




+ 


high in bladder 


euKaryotic translation 
initiation factor 3. subunit 6 
(EIF3S6) 


i 


U62962 




+ 


+ 






+ 


Highly represented 
(1.4833 pet) in library 
36 human gall 
bladder 


eukaryotic translation 
initiation factor 3, subunit 7 
(zeta, 66/67kD) (EIF3S7) 


3 


U5455S 


+ 


+ 


+ 


+ 




+ 




eukaryotic translation 
initiation factor 3, subunit 8, 
110KD (EIF3S8) 


5 


U45025 


+ 


+ 




+ 


+ 


+ 


high in testis 


euKaryotic translation 
initiation factor 4 gamma, 1 
(EIF4G) 


1 


AF012088 
















eukaryotic translation 
initiation factor 4 gamma, 1 
(EIF4G) (low match) 


l 


A(-012088 
















euKaryotic translation 
initiation factor 4 oamma 1 
(EIF4G1) 


2 


D12686 
















euKaryotic translation 
initiation factor 4 oamma. 2 
(EIF4G2) 


S 


U73824 


+ 






+ 


+ 






euKaryotic translation 
initiation factor 4 aamma. 2 
(EIFG2) 


2 


U76H1 


+ 


+ 


+ ■ 


+ 




+ 




euKaryotic translation 
initiation factor 4A, isoform 
1 (E1F4A1) 


29 


D13748 
















euKaryotic translation 
initiation factor 4A, isoform 
2 (EIF4A2) 


11 


D30655 


+ 




+ 






+ 




euKaryotic translation 
initiation factor 4B (EIF4B) 


18 


X55733 








+ 








euKaryotic translation 
initiation factor 4E (EIF4E) 


1 


P06730 
















EuKaryotic translation 
initiation factor 4E binding 
protein 2 (EIF4EBP2) 


3 


L36056 


T.B 








+ 




... 


euKaryotic translation 
initiation factor 4H (E1F4H) 


2 


Q 15056 
















euKaryotic translation 
initiation factor 5 (EIF5) 


I 


U49438 


+ 






+ 


+ 


+ 


_ 


euKaryotic translation 
termination factor 1 (ETF1) 


2 


U9017B 


+ 




+ 


+ 




+ 




EVi 2 protein 


i 


M55266 




+ 












Ewing sarcoma breakpoint 
region 1 (EWSR1) 


1 


X66899 


+ 




+ 


+ 




+ 




EWS/FLH activated 
transcript 2 homolog (EAT- 
2) 


2 


AF020284 
















EWS-felA-h chimenc 

nrntftin 


i 


U35622 
















exasion repair cross- 
complementing rodent 
repair deficiency, 
complementation group 1 
(includes overlapping 
anti sense sequence) 
(ERCC1) 


1 


M28650 


+ 


+ 








+ 




complementing rodent 
reoair deficiency, 
complementation group 5 
(xeroderma pigmentosum, 
complementation group G 
(Cockayne syndrome)) 


1 


X69978 " 




+ 




+ 




+ 




exostoses (muitipieniKe 3 
(EXTL3) 


1 


AF001690 




+ 


+ 


+ 




+ 




F11 


_ 1 


X77744 " 








+ 









WO 00/40749 



PCT/CAOO/00005 



FI-ATPase beta suDumt 
(F-1 beta) 



Fanconi anaemia group A 



"XD3553" 



ZB3DS5 
XSSZZB 



[Fanconi anemia, 
complementation group A 
l(FANCA) 



tar upstream element 
(FUSE) binding protein 1 
KFUBP1) 



U05040™ 



tarnesyi aipnospnate 
synthase (famesyl 
pyrophosphate 
synthetase.dimethylaiiyttra 
jnstransferase, 
geranyltranstransferase) 
(FDPS) 



J05252 



farnesyWipnospnaie 
famesyltransferase 1 
KFDFT1) 



X69141 



tamesyitransterase, CAAX 
I box, bet a (FNTB) 



LO«53b 

wmssr 



pas ugana (gene and 
promoter region) 



Fas-ligana associated 
factor 1 



□70667 



fatty-aad-Coenzyme a 
iase, long-chain 1 
ACL1) 



D10040 



Fc fragment of igA, 
receptor for (FCAR) 



X54150 
M33195 



fc tragment ot igt, nigh 
affinity I, receptor for 
lamma polypeptide 
FCER1G) 



Fc fragment otigt, low 
affinity II, receptor for 
CD23A) (FCER2I 



X04772 



I) 

c fragment ot igu, k>w 
affinity Ha, receptor for 
|(CD32) 



M31932 



Fc fragment ot igu, low 
affinity lla, receptor for 
1(C032)(FCGR2A) 



X625/2 



Fc tragment ot igu, low 
affinity Ilia, receptor for 
(CD16) (FCGR3A) 



X0 7 934 



=c tragment ot igu, 
receptor, transporter, alpha 
l(FCGRT) 



UI22bb 



high in many uoranes 



Ifotgr 



Fc-gamma-recepton i id 
(FCGR3B) 



Z13983 
M9074« 



feline sarcoma (snyder- 
Theilen) viral (v- . 
fes)/Fujinami avian 
sarcoma (PRCII) viral (v- 
fps) oncogene 
homolog(FESl o-fea/fps) 



X05ZB2 



female sterile nomeouc- 
related gene 1 (mouse 
homotog) (FSRG1) 



X96tt/U 



ferritin L-cnain 



7DST55 



ferritin, neavy polypeptide 
(FTH1) 



M1114B 



fertilin aipna pseudogene 



T 



Y09232 



fetal Alzheimer antigen 
(FAL2) 



U0523/ 



fetal ig neavy chain 
variable region 



M34024 



fibriilann (KBL) 



T5B5ST 



fibrinogen-like protein z 

\m 



Z3655T 
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WO 00/40749 PCT/CA00/000OS 



rt olnRa intAractma orotem 
(GAIP) (low score) 


1 


X91BUy 
















n nmiain kotsi CI ihl inii-llks 

vj prOlcin Dcla auuuiiii mj\^ 

protein 12.3 


2 


" 028398 
















G protein-coupiea receptor 


1 


X318U2 








+ 








G protein-coupiea receptor 


2 


L168H2 




+ 


+ 










G1 to S phase transition 1 

oor in; 


2 


X17B44 




+ 


+ 


+ 


+ 






GA-binamg protein 
transcription factor, beta 
subunit 2 (47kD) (GABPB2) 


1 






+ 


+ 


+ 


+ 






galactose- 1 -pnospnaie 
uridylvttransferase (GALT) 




— RIB0091 
















laiactosiaase, oeia i 
(GLB1) 


3 


""M27508 




+ 






+ 


+ 




JdiaClOSy IU allolCi doc 

(=X13223N- 

acetytglucosamide-(beta 1- 


■ — \" 


—M13701 
















galectirv-y isoform 


1 
1 


AB006782 
ArUOo/uo 








+ 
+ 




+ 
+ 




gamma^-adaptm (u^mu) 
gamma-acfiri 


2 


- M37130 
















gamma-aminobutyric aod 
(GABA) B receptor 1 
(GABBR1) 


2 


" AJ012187 












+ 




GATA-bmaing proiein z 
(GATA2) 


i 


— M68891 — 








+ 




+ 




GATA-btnaing proiein o 
(GATA3) 


... 

i 


— M69106 — 






+ 


+ 




+ 




GCN5 (general coniroi ot 
amino-acid synthesis, 
yeast, nornoiogj-iiKe » 
(GCN5L1) 




D64007 — 


+ 


+ 


+ 


+ 




+ 




KjUr uissoctauon inniuiior 
1 (GDI1) 




B45021 


+ 


+ 


+ 






+ 


high in adult brain 


gUr Dissociation innioiiui 

2 (GCI2) 


4 


— Y 13286 — 
















GDS-related protein 


4 


" U68142 






+ 






+ 




gelsonn (amyloidosis, 
Finnish type) (GSN) 


3 


X04412 




+ 


+ 


+ 




+ 




general transcnpuon lacior 
II. I (GTF2I) 


4T 


— 7T4946 




+ 


+ 


+ 


+ 


+ 




general transcnpuon tactor 
II, i, pseudogene 1 
(GTF2lf>1) 


1 


AF03896B 


+ 


+ 


+ 


+ 




+ 


high in tetai orain 


general transcnpuon tactor 
llr, polypeptide i (/wu 
subunit) (GTF2F1) 


4 


X64037 


+ 


+ 


+ 


+ 




+ 




general transcnpuon tacior 
IIH, polypeptide 3 (34kD 
subunit) (GTF2H3) 


5 


230093 " 


B, T 














general transcnpuon Tactor 
IIH, polypeptide 4 (52kD 
subunit) (GTF2H4) 


m 


" " Y07595 " 




+ 




+ 




+ 




general transcnpuon Taccor 
IIIA(GTF3A) 


" 1 


"U14134 


♦ 


+ 








+ 




general transcnpuon lacior 
IIIC, polypeptide 1 (alpha 


1 


00ZST3 — 




+ 












general transcnpuon raaor 
IIIC, polypeptide 2 (beta 
subunit, 110kP) (GTF3C2) 


3 


D13638 " 


+ 


+ 


+ 


+ 


+ 


+ 




germiine immunogioouun 
heavy chain (IGHV@) 


i 


L06612 
















germiine immunoglobulin 
heavy chain, variabi region 


1 


X92236 
















germiine immunoglobulin 
heavy chain, variable 
region, (21-2) 


" 1 


X92343 " 
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[GLE1 (yeast homologHikeT 
RNA export mediator 
(GLE1L) 



glucosamine (N-acetyl/-^- 
suifatase (Sanfilippp 

glucosamine (N-acetyD-b- 



sulfatase (Sanfilippp 
disease HID) (GNS) (non- 
exact 56%) 

alucose transporter-like 

alucose transporter-hue 
proteirvill (GLUT3)(low 
match) 

fglucosidase. aipna; aaC 
(Pompe disease, glycogen 
storage disease type II) 
[ GAA) 

[ucosidase, I 
icludes 
|^ v ^ fty k^famidase) (GBA) 



-M2D8BT 



tqlutamate-ammonia nc 
(glutairone synthase) 

rftl UL) 



[glutamate-ammoma ligase 
(glutamine synthase) 
(fci m\ now score) 
rdlulamate-cysieine lig<*» 
(gamma-glutamyicysteine 

'synthetase), catalytic 
1? ftk m fGLCLC) 

ami ne cydotr anslerase 

iglutamine-irudou- 
phosphate transaminase 1 
KGFPT11 



fglutaminyUKNff 
synthetase 
glutaminyl 
I synthetase 



Glutathione peroxiaase i 
telutathtone peroxidase 4 



hvclroperoxidase) (GPX4) 
glutathione 

IrGSTPI) 

igkitattuone s-transwf ase 
subunit13homotog 



fglyceraldehyde-a- 
phosphate dehydrogenase 
UGAPD) 



T 
T 



■77Z3S5" 



X5432t T 



M213W" 



■J02642" 



WO 00/40749 PCT/CAOO/00005 



glycogens (GVG) 




U31525 






+ 










giycopnonn u (uerbich 

hlonrt nrnnrrt (GVPO 


i 


X12456 




+ 


+ 






+ 




gTycoprotein M6B (GPMBB) 




1)45955 




+ 


+ 










glycyi-tKNA syntnetase 
(GARS) 


— "I 


U09587 




+ 


+ 


+ 




+ 




glyoxalase I (tadoyl 
glutathione lyase) (GLYI) 


, 


L07837 


+ 


+ 


+ 






+ 




goigi autoantigen, goigin 
subfamily a. 1 (GOLGA1) 


1 


U51587 








+ 








goigi autoantigen, goigtn 
subfamily a, 2 (GOLGA2) 

aw««/«4 7H0A\ 




L06147 
















gotgi autoantigen, goigin 
subfamily a, 4 (GOLGA4) 


— i — 


U31906 
















goigi autoantigen. goigtn 

SUDTSnuiy u, iiiowuywiyiii 

(with transmembrane 
signal). 1 (GOLGB1) 


1 


X75304 




+ 


+ 


+ 








gp25LZ protein 




X90872 
















grancabn 




M81537 






+ 


+ 








granutin (UkN) 




X62320 




+ 


+ 










granulin (GKN) (low match) 


—T 


X62320 
















Granuiysin (NKG5) 




M85276 












+ 




granzyme A (granzyme i, 
cytotoxic T-lymphocyte- 
associated serine esterase 
3) (GZMA) 




M1B737 


+ 


+ 


+ 


+ 








GRB2-related adaptor 
protein (GRAP) 




U5251B 


Tonly 












Grb2-reiated adaptor 
protein 2 (GRAP2) 


I 1 


AF09045B 


T 








+ 






gkui oncogene 
(melanoma growth 
stimulating activity, alpha) 
(GR01) 


1 


X54489 








+ 




+ 




growtn arrest and una- 
damage-inducible gene 
(GAD0163) 




540706 
















growtn arrest-specitic / 
(GAS7) 




AB007854 




+ 


+ 














X62852 


B 


+ 








+ 




G5i (protein ot unKnown 
function) 




— M8BS3? — 




+ 


+ 


+ 








GS3955 




"D87119 




+ 


+ 


+ 








G i k Dinoing protein 1 
(GTPBP1) 




U87964 






+ 


+ 








G 1 P binding protein similar 
to S. cerevisiae HBS1 
(HBS1) 




U87791 






+ 


+ 








GTPase activating protein- 
like (GAPL) 




AB01111U 




+ 


+ 


+ 




+ 


high tetai Drain 


GTP-binding protein (tow 
match) 




' " 7Z90BB — 
















GTP-binding protein G(K), 
alpha subunrt (*G(l) 
ALPHA-3)(»GTP-bindina 
regulatory protein Gi aipha- 
3 chain) 




PM7&4 — 
















Cu protein (GUKUB) 


2 


U4138/ 


+ 




+ 


+ 








guanine nucleotide binding 
protein 


1 


















guanine nucleotide oinaing 
protein (G protein), alpha 
inhibiting activity 
polypeptide 2 (GNAI2) 


4 


J03004 


+ 


+ 


+ 


+ 
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guanine nucleotide binding 
arotein (G protein), alpha 
nhibrting activity 
polypeptide 3 (GNAI3) 


7 


M20597 


+ 


+ 


+ 


+ 








guanine nucleotide binding 
protein (G protein), alpha 
stimulating activity 
polypeptide 1 (GNAS1) 


2 


X04409 




+ 






+ 


+ 




guanine nucleotide oinoing 
orotein (G orotein). aloha 
transducing activity 
polypeptide 2 (GNAT2) 


t 


















guanine nucleotide binding 
protein (G protein), beta 5 
(GNB5) 


2 


AF017656' 




+ 




+ 




+ 




guanine nucleotide binding 
protein (G protein), beta 
polypeptide 1 (GNB1) 


5 


M3643U 


+ 


+ 


+ 


+ 


+ 






guanine nucleotide binding 
protein (G protein), q 
polypeptide (GNAQ) 


2 


" AF011496 




+ 


+ 










guanine nucleotide binding 
protein-like 1 (GNL1) 


1 


L256(Jf) 


+ 






+ 




+ 




guanine nucleotide 
exchange factor 


1 


L13857 


+ 


+ 












guanine nucleotide 
regulatory factor (LFP40) 


1 


X15610 


+ 


+ 












guanine nucleotide 
requlatory factor (LFP40) 


1 


U72206 






+ 


+ 




+ 




GOANlNb NUCLEOTIDE- 
BINDING PROTEIN BETA 
SUBUNIT-LIKE PROTEIN 
12 3 (P205) (RECEPTOR 
OF ACTIVATED PROTEIN 
KINASE C 1) (RACK 1) 


1 


P25388 
















GUANINE- 
MONOPHOSPHATE 
SYNTHETASE (GMPS) 


1 


— U10860 — 






+ 










guanosine monophosphate 
reductase (GMPR) (non- 
exact, 72%) 


1 


M24470 
















guanosine-diphospnatase 
hke protein 


1 


AF016032 
















guanytate binding protein 
1 , interferon-inducible, 
67kD (GBP1) 


•I 


M55542 




+ 




+ 


+ 


+ 




guanylate binding protein 
2, interferon-inducible 
(GBP2) 


5 


M55543 


+ 


+ 


+ 






+ 


.... 


H7A hi^tone fanniiv 

n*/> iiiQiuiiu lomiiy, 

member C(H2AFC) 


1 


Z83742 
















H7A hi^tone fa mil v 

member Y (H2AY) 


- • j 


AF041483 


+ 


+ 




+ 




+ 




H7R hictnne family 

member L (H2BFL) 


" 2 


— Z807B3 


+ 






+ 


+ 


+ 


high in adrenal gland 
tumor 


1 1*. v^'QI^/VI III 1 


1 


DB6059 
















H-2K btndino factor-2 

irfclN Ull IUII ty lOVlvl *■ 


1 


L08904 




+ 




+ 




+ 




H3 htstone family, member 
K (H3FK) 


1 


Z83735 
















H3 htstone, tamiiy 3A 
(H3F3A) 


' 7 


Ml 1353 


♦ 






+ 




+ 


high in ovary 


H3 histone, family 3B 
(H3.3B) (H3F3B) 


15 


Z48950 


+ 


+ 




+ 




+ 


high in endothelial 
cells 


Rbc647 


1 


U58494 




+■ 


+ 


+ 


+• 






heat snocK 2/ku protein i 
(HSPB1) 


1 


U1Z4U4 
















heat snocK 4UkU protein 1 
(HSPF1) 


4 


U8b4Za 


+ 


+ 


+ 


+ 


+ 


+ 


high in testis — 


heat shoe* bUKU protein i 
(chaperonin) (HSPD1) 


3 


M22382 










+ 






heat shock 70kD protein 1 
(HSPA1A) 


7 


M5S828 


+ 


* 




♦ 






high in activated i 
cells 
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fteat shock zoku protein b 
(glucose-regulated protein. 
78kD) (HSPA5) 


13 | 






+ | 


+ I 










heat shock /Okli protein ti 
(HSP70B 1 ) (HSPA6) 


4 


X51757 


+ 


+ 


+ 










heat shock roKV protein 
9B (mortalin-2) (HSPA9B) _ 


Z 


L15189 






+ 


+ j 








Men 1 onuwrv uuvjnn i & 
71 KD PROTEIN 


1 


PI 1142 
















heat shocK factor binding 
Drotein 1 (HSBP1) 


2 

13 1 


AF068754 

M27024 


+ 


+ 


+ 


+ 


+• 




ligh in many lioranes 


heat snocK protein 90 
heat snocK protein, UNAJ- 
like 2 (HSJ2) 


1 ] 


D 13368 




+ j 


+ j 




+ 


+ 




Meet /hornolOQOUS to the 
E6-AP (UBE3A) carboxyl 
terminus) domain and 

Df*f"M /run YJiWa Hnmain 
(RLD) 1 (HERC1) 


i I 


U50078 




+ 


+ 


+ 








nect oomam ana r\uu c 
(HERC2) 


1 i 

• 1 t 


AB002391 

X9B378 


+ | 
+ 


+ 
+ 


+ 


+ 

+ f 




+ 
+ 




helix-ioop-heiix protein 
HE47 (E2A) 


i 


— M65214 — 












+ 

+ I 




hematopoietic ceihspeatic 
Lyn substrate 1 (HCLS1) 


18 


— JCTBBB3 






+ 


+ 








heme oxygenase 
(decyding) 1 (HMOX1) 


i 


— X06985 — 




+ 




+ 


+ 


+ 




HEMOGLOBIN ALHHA 
CHAIN 


1 


P19015 
















hemogiooin beta (beta 
qlobin) 




AF11771U 
















hemogiooin, alpha 1 
(HBA1) 


301 


' V00491 






+ 




+ 


+ 




hemogiooin, aipna 1 
(HBA1) (low match) 


i 


— V00491 
















hemoglobin, aipna i (low 
match) 


i 


V00493 
















hemogioDin, aipna 1 (non- 
exact, 76%) 


1 


JTO153 
















hemogiooin, aipna \ (non- 
exact, 82%) 


i 

129 


1 V00493 
— V00497 


+ 


+ 


+ 


+ 


+ 


+ 


[high in many noranes 




1 


r-V00497 
















Mr7fy^T?^i?Ti^B^^SKfliPiK^^S 




L48220 








I + 








lemokine ((J-X-C motit), 
receptor 4 (fusin) (CXCR4) 


1 








+ 






+ 




Femopoietic cell Kinase 
(HCK) „_ 


5 


| Ml 6591 








I + 




+ 




hepatitis (^-associated 
microtubular aggregate 
protein p44 


2 


1 D2o9Uo 
















hepatoma-denvea growin 
factor 


i 


I — D16431 — 


+ 


+ 


+ 


+ 




+ 




Hermansky-ruaiak 
syndrome (HPS) 


2 


j — DB5B7B 
















HERV-fe integrase (non- 
exact 76%aa) 


1 


AF02B246 
















heterogeneous nuclear 
protein similar to rat helix 
destabilizing protein 
(FBRNP) 


2 








I + 


I + 








heterogeneous nuclear 
ribonucleoprotein (C1/C2) 
(HNRPC) 


- ■ 4 


1 — M16342 
















heterogeneous nuclear 
ribonucleoprotein A/B 
(HNRPAB) 


-- 1 


1 — M6HJ2B 


+ 


+ 


I + 


+ 


+ 
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heterogeneous nuclear 
rihonucleoDrotein A1 

1 IUVI IWwIvv^l WWII 1 ** ■ 

(HNRPA1) 


20 


XI 2671 


+ 






+ 




+ 


High in alveolar 
rhabdomyosarcoma 


heterogeneous nuclear 

rihnntjrJeoorotein A2/R1 
(HNRPA2B1) 


3 


M29064 


+ 


+ 


+ 




+ 




High in activated r 
cell, fetal brain 


heterogeneous nuclear 
(hnRNP D) 


2 


D55S73 


+ 






+ 


+ 






heterogeneous nuclear 
(HNRPDL) 


0 


U89092 


+ 


+ 




+ 


+ 


+ 




heterogeneous nuclear 
(HNRPF) 


1 


L28010 


+ 


+ 








+ 




heterogeneous nuclear 

rihoni idAnnmtAin P 

(HNRPF) (83%) 


1 


L28010 
















heterogeneous nuclear 

nhnni irlflnnrntdin 

nDunucieuprQicin o 
(HNRPG) 


2 


Z23064 




+ 


+ 


+ 




+ 




heterogeneous nuclear 
noonucieoproiein n 
(HNRPH) (FTP-3) 


3 


P55795 
















heterogeneous nuclear 

riKoni ir>lonf\rntain W 

nuonucieoproiein n 
(HNRPH) (low match) 


1 


P31943 
















heterogeneous nuclear 
(HNRPH1) 


2 


L22009 


+ 


+ 


+ 


+ 




+ 




heterogeneous nuclear 
ribonucieoprotein K 


21 


S74678 


+ 






+ 


+ 


+ 




heterogeneous nuclear 
ribonucieoprotein R 
(HNRPR) 


1 


Ah 000304 




+ 


+ 


+ 


+ 


+ 




heterogeneous nuclear 
ribonucleoprotetn U 
(scaffold attachment factor 
A) (HNRPU) 


3 


X65488 








+ 




+ 




KexSRinase 1 (HK1) 


2 


X66957 




+ 


+ 


+ 




+ 




hexokinase 2 (HK2) 


3 


246376 


+ 


+ 


+ 


+ 








hexokinase 3 (HK3) 


2 


U51333 
















hexosaminidase a (aipna 
Dotvoeotide) fHEXA 


1 


S62047 
















HGMP07I gene for 
olfactory receptor 


2 


U7B377 
















Hign density lipoprotein 

hinriinn nmtein RP\ 


2 


M64098 


+ 


+ 




+ 


+ 


+ 




high-mofttiity group 
(nonhistone chromosomal) 


5 


X12597 


+ 


+ 




+ 




+ 




nigh-moouity group 
(nonhistone chromosomal) 

nrntein 1 IHMG11 /noiv 

exact 60%) 


1 


D63874 
















High-mobility group 

I nonhistone eh romosontah 

protein 17 (HMG1 7) 


2 


M12523 


+ 


+ 




+ 




+ 




high-mobility group 
(nonhistone chromosomal) 
protein 2 (HMG2) 


2 


M83665 


+ 


+ 


+ 


+ 








Hinh_mnhi lifts nmitn 
nigri-fTiuuiiity yiuvy 

(nonhistone chromosomal) 
protein isofbrms I and Y 




117131 


+ 


+ 


+ 




+ 


+ 




high-nsk humanpapilloma 
viruses E6 oncoproteins 
targeted protein E6TP1 
beta (=AB007900 
KIAA0440) 


1 


AF 090990.1 
















nisoaine ammoma-iyase 
(HAL) 


1 


1316626 






+. only 
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histidyf-tRNA synineiase 
(HARS) 




A. 


— ZTT518 


+ 


+ I 


+ 






+ 




histocompatibility antigen 
(HLA-Cw3) class I 


1 ! 


— rrcTT72 

Uw 1 J' ^ 
















istone deacetyiase 1 


4 


U5UU/y 


+ 


+ 


+ 


+ 




+ 




histone deacetyiase i 


2 


D5U405 


+ 


+ 


+ 


+ 




+ 




histone deacetyiase t> (ny- 


1 


AF03961H 




+ 


+ 










-IK2 gene tor nexoKtnase II 


1 


Z3B3BZ 
















HL9 monocyte inmoitory 
receptor precursor 




Ual MO 
















hla ctass l heavy chain 

fMl A-ftoi # 170 , n i 


1 


















HLA class I locus neavy 
chain . , 


1 


X5B335 
















HLA class ii so *-oeia 


1 


— 
















HLA dass III region 
containing NOTCH4 gene 


i 


U8933t> 




+ 








+ 




flLA-A 


, 


— Z72423 
















HLA-A 




AJ005020 
















ILA-A'7402 


1 


KJ2230BU 
















4LA-A1 1 


1 


— 002534 — 
















HLA-B 




"X75953 

f\ 1 WWWW 
















■HLA-d 




— X53401 
















iLA-b 




778426 
















hla-b assoaaied 
transcript-1 (D6S81E) 


1 


— Z37TCB — 




+ 


+ 


+ 


+ 


+ 




HLA-B associated 
transcript-2 (E>6S51E) 




— msstm — 


+ 


+ 


+ 














D44501 
















HLA-Bw/2 antigen 


119 


109736 




+ 


+ 


+ 


+ 




high in many lioranes 


HLA-u gene (HLA- 
Cw*0701 allele) 




— D53S57 — 
















ntrvvw v/»wi 


" 1 


Z4681U 
— D64151 
















HLA-Cv/12U3 




D64146 
















histocompatibility antigens 
aloha-chain (=K01160) 


2 


X00370 
















H LA-UK aipna-cnain 


17 


— I5IB0333 — 


+ 


+ 


+ 


+ 


+ 


+ 


high in spleen 


HLA-F (leukocyte antigen 
R 


3 


- X17093 








+ 




+ 




HMG box containing 
protein 1 


3 


AF019214 
















hMLHI (=U83B43) 


1 


■ AH01 78WJ 1 
















HmOD33 


■ 3 


Y14155 
















HMT1 (hnKNP 
methyitransferase, S. 
cerevisiae/Hmo i 
(HRMT1L1) 


2 


U80213 


+ 


+ 


I + 


+ 




+ 






2 


D2S5S2 
















homeobox (=X582bU 
Mouse homeo box protein, 
put transcription factor 
involved in embryogenesis 
and hematopoiesis) 


1 


M60721 
















homeobox protein (HLX1) 
(=M60721) 


i 


" U14325 
















homeooomainnnterading 
protein kinase 3 (HIPK3) 


1 


" AF004849 






+ 


+ 




+ 




homolog of urosopniia pas 
(PAST) 


2 


— AF001434 


+ 


+ 


+ 


+ 




+ 




homolog ot yeast (S. 
cerevisiae) ufd2 (UFD2) 


3 


D5091H 




+ 


+ 


+ 




+ 
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nrvio el proiein Diiiuiny 
protein 


i 

i 


— 096131 




+ 


+ 






+ 




HRIHPB2157 


1 


AB01!i344 




+ 


+ 










HRX-iiKe protein 
(=AF010403 ALR) 


1 


Y0B836 
















se/^Vn nanfl f nr 71 WH Hoot 

nscr u gene tot / i ku iivoi 
shock coqnate protein 


w 


700371 

I WWW 1 1 
















hspcoi2 


1 


AF077038.1 
















H5PC021 


1 


AF077207.1 
















HsHexi3p 


1 


U713/4 
















htra2-beta-2 


1 


U87836 


+ 


+ 


+ 






+ 




HU-K4 


1 


U60644 
















hunci8D2 


1 


U63533 




+ 


+ 






+ 




HUNKI 


1 


Y 12059 


+ 


+ 








+ 




huntingtin-interacting 
protein HYPA/FBP11 
(HYPA) j 


1 


AF049528 
















hVps41p(HVPS41) 


1 


U873U9 
















hydroxyacyl-coenzyme A 
dehydrogenase/3-ketoacyt- 
Coenzyme A 

thiolase/enoyl-Coenzyme A 
hydratase (trifunctional 
protein), alpha subunrt 
(HADHA) 


1 


U04627 






+ 










hydroxyacyi-uoenzyme a 
dehydrogenase/3-ketoacyl- 
Coenzyme A 

thiolase/enoyl-Coenzyme A 
hydratase (trifunctional 
protein), beta subunit 
(nAUno) 


1 


D16481 


+ 


+ . 


+ 






+ 


* t ■ 


hydroxysteroid (17-oeta) 
dehydrogenase 1 

(noUl fBl; 


1 


U34879 










+ 




> 


hypothetical protein 


1 


















hypothetical protein 
(AL008729) ((U257A7.2) 


1 
















* 


hypothetical protein 

(cit987Sk_2ab_i 

chromosome 8) 




U96629 
















hypothetical protein (done 
24640) 




AF055004 
















hypothetical protein (clone 
ICRF P 507G2490). 


— 1— 


Z70222 
















hypothetical protein 
(dJ1042K10.4) (non-exact 
76%) 


1 


AL022238 
















hypothetical protein 
(dJ465N24.1 similar to 
predicted yeast and worm 
proteins) 


2 


AL.031432 
















hypothetical protein 
(dJ487J7.1.1) 


2' 


AL00873O 
















hypothetical protein 
(dJ753P9.2) 


2 


AL023653 
















hypothetical protein 
(DKFZp586l111) 


1 


AL050131.1 
















hypothetical protein 
(J257A7.2) 


1 


AL008729 
















hvDothettcal oroiein 
(KIAA0440) (=AF026504 
R.norvegicus SPA-1 like 
protein) 


1 


AB007900 
















hypothetical protein (MH s 
region) 


1 


















hypothetical protein (Sib4) 


1 


P49758 
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immunoglobulin gamma 
heavy chain variable region 


1 


■ Z66542 
















immunoglobulin heavy 
chain (VI-3B) 


1 


■ X62109 
















immunogioouiin neavy 
chain J region 


i 


XB6356 — 
















immunoglobulin neavy 
cnam j region, di 
haplotype 


2 


X86355 
















immunoglobulin heavy 
cnam vanaoie region vionj 
(clone 21U-48) 


1 


AF062126 
















immunoglobulin neavy 
cnam vanaoie region iivjnj 
(clone 23u-1) 


1 


AF062212 
















immunoglobulin heavy 
cnam vanaoie region vi-io 
(IGHV@) (=X60503) 


2 


M99641 
















immunogioouiin neavy 
chain variable region V3-43 


£ 


















immunoglobulin heavy 
cnaui variaDie region vo- f 
(IGHV@) 


3 


M99549 
















immunoglobulin igH neavy 
chain Fd fragment 


1 


U07986 
















immunoglobulin Kappa light 
chain 


1 


X58081 
















immunoglobulin Kappa light 
chain V-segment A27 


i 


X12686 
















immunogioouiin light chain 


1 


DB6990 
















immunoglobulin iignt chain 


1 


D86996 
















immunoglobulin light chain 
variable region (lambda 1Mb 
subgroup) from IgM 
rheumatoid factor 


1 


L29157 
















immunoglobulin M heavy 
chain V region=anti-lipid A 
antibody 


1 


S50735 
















immunoglobulin mu (IUHM) 


9 


X570WJ 




+ 








+ 




immunoglobulin mu binding 
protein 2 (IGHMBP2) 


1 


L24544 


T 


♦ 






+ 






immunoglobulin 
superfamily, member 2 
(IGSF2) 


4 

1 


















Immunoglobulin vh mRNA 
(487 bp) (=M99652 
immunoglobulin heavy 
chain variable region V3-11 
(IGHV@)) 


1 


X61013 
















imogen3tt (IMOGbN3U) 


1 


2B8747 






+ 


+ 




+ 




IMP (inosine 
monophosphate) 

aenyurogenaso t 
(IMPDH1) 


1 


J05272 


+ 


+ 


+ 


+ 








IMP (inosine 
monopnospnaie; 
dehydrogenase 2 


2 


L39210 




+ 








+ 




inc finger protein 151 (pH^- 
67)(ZNF151) 


1 


Y0S723 




+ 


+ 


+ 




+ 




inc finger protein, C2H2, 
rapidly turned over 
(ZNF20) 


1 


AF011573 






+ 










inducible poly(A)-binding 
protein (IPABP) 


1 


U33818 


+ 






+ 




+ 




inducible poiy(A)-binding 
protein (IPABP) (low 
match) 


i 


U3381H 
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inducible protein 
(Hs.80313) 


2 


L47738 


+ 


+ 


+ 


+ 








nhibitor or una Dinaing 
dominant negative helix- 
oop-helix protein (ID2) 


4 


My/ f yo 






+ 




+ 






inhibitor ot kappa iignt 
polypeptide gene enhancer 
in B-cell8, kinase complex- 
associated protein 
(IKBKAP) 


2 


AF044195 
















inositol 1,3,4-tnspnosphate 
5/6-kinase 


1 


U51336 




+ 


+ 


+ 


+ 


+ 




inositol 14 5 MlSDhOSDhdte 

receptortypel (ITPR1) 


1 


U23850 




+ 


+ 










inositol 1 4 5-tnsDhosDhate 
3-kinase B (ITPKB) 


2 


X57206 


B 


+ 


+ 




+ 






inositol monoonosoridtase 


1 


S38980 
















inositol polyphospnate-±i- 
phosphatase, 14SKU 
(INPP5D) 


2 


U84400 


+ 


+ 


+ 






+ 




lns(l ,3 t 4,&)f-'4-Dinaing 
protein 


1 






+ 








+ 




insuitn-iiKe growth factor l 
receptor (IGF2R) 


0 






+ 


+ 


+ 




+ 




integral membrane protein 
1 (ITM1) 


1 








+ 


+ 




+ 




integral membrane protein 
2C (ITM2C) 


1 


AFG38953 


1 




+ 




+ 


+ 




integral membrane protein 
Tmp21-I (p23) 


3 


UO 1734 












+ 




integnn beta 4 binding 
protein (ITGB4BP) 


2 


AF047433 






+ 










integnn, alpha 2D (platelet 
glycoprotein lib of lib/Ills 
complex, antigen CD41B) 
(ITGA2B) 


3 


M34480 










+ 






integnn, alpha h 
(fibronectin receptor, alpha 
polypeptide) (ITGA5) 


4 


X06256 


+ 








4. 






integnn, alpha L (antigen 
CD11A (p180), lymphocyte 
function-associated antigen 
1; alpha polypeptide) 
(ITGAL) 


6 


Y00796 
















integnn, alpha M 
(complement 
componentreceptor 3, 
alpha; also known as 
CD11b(p170), 
macrophage antigen alpha 
polypeptide) (ITGAM) 


1 


M18044 
















integnn, alpha a (anagen 
CD11C(p150). alpha 
polypeptide) (ITGAX) 


1 


M81695 




+ 








+ 




integnn, beta 1 (tioronecon 
receptor, beta polypeptide, 
antigen C029 includes 
MDF2 MSK12) flTGBI) 


2 


X07979 
















integnn, beta z (antigen 
CD18 (p96), lymphocyte 
function-associated antigen 
1; macrophage antigen 1 
(mac-1) beta subunit) 
(ITGB2) 


32 


— Mi 5395 


+ 


+ 








+ 




integnn, beta 7 (ITGB/) 


1 


M68892 


+ 














integnn-iinked Kinase (ilk) 


1 


U402B2 




+ 


+ 










intercellular aoneston 
molecule 1 (CD54), human 
rhinovirus receptor 
(ICAM1) 


1 


■ - J03132 








+ 


+ 






intercellular adhesion 
molecule 2 (ICAM2) 


1 


■- XI 5606 


+ 


+ 








+ 
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intercellular adhesion 
molecule 3 (ICAM3) 


6 


















intercellular adhesion 
molecule 4, Landsteiner- 
Wiener blood group 
(ICAM4) 


i 


— U27670 
















interteron consensus 
sequence binding protein 1 
MCSBP1) 


i 




WTT lymph 


oma 








interteron consensus 
sequence binding protein 1 
(ICSBP1) (low match) 


i 


M9HW 
















interteron regulatory factor 
2 (IRF2) 


4 






+ 




+ 








interferon regulatory 
factoii (IRF1) 




L05072 






+ 


+ 








interteron regulatory 
factors (IRF5) 


i 


■"U51127 


+ 














interteron, gamma- 
inducible protein 16 (1FI16) 


2 


M63*m 






+ 


+ 




+ 




interferon, gamma- 
inducible protein 30 (IFI30) 


9 


J 0390 9 


. + 






+ 








INTfcKhbKON-INUUCbU 
GUANYLATE-BINDING 
PROTEIN 1 (GUANINE 
mi ipi POTinP-RINDING 
PROTEIN 1) (non-exact 
62%) 


1 


P32453 
















interteron-inducea protein 
17 0FI17) 


•i 


— XB4958 — 




+ 


+ 






+ 




mterferon-induceo protein 
54QFI54) 

interteron-induciDie (l-UU) 


5 
5 


M14WU 

- X57351 


T 








+ 


+ 




interteron-induciDie (1-tJU) 

interteron-reiateo 
developmental regulator 1 
(IFRD1) 


1 
5 


X573b2 

VATVIAI 

T 1 \JO \ O 




+ 


+ 
+ 




+ 


+ 
+ 




interteron-stimulated 
transcription factor 3, 
aamma (48kD) (ISGF3G) 


2 


- M87503 




+ 












interleukm 1 receptor, rype 
IKIL1R2) 


1 










+ 








inteneuKin 10 receptor, 
beta (1.1 ORB) 


i 


— 008988 


t activated 








+ 




interieukin 12 receptor, 
beta 1 (IL12RB1) 


2 


U031H/ 


+ 












only round in I cen 


inteneuKin 13 receptor, 
alpha 1 (IL13RA1) 


i 


Y0932B 




+ 


+ 


+ 




+ 




interleukm lb (lympnocyte 
chemoattractant factor) 
(IL16) 


t> 


- U82972 




+ 












inteneuKin 18 receptor 1 
(IL18R1) 


i 


U43B72 
















interieukin 2 receptor, beta 
(IL2RB) 


— 9 


















inteneuKin 2 receptor, 
gamma (severe combined 
immunodeficiency) (IL2RG; 


6 


D11086 


+ 










+ 




inteneuKin 4 receptor 
(IL4R) 


3 




+ 


+ 




+ 








Interieukin 6 receptor 
(IL6R) 


5 


A l«Ovv 




+ 








+ 




inteneuKin e signal 
transducer (gp1 30, 
oncostatinM receptor) 
(IL6ST) 


1 


















interleukm 7 receptor 
(IL7R) 


14 


M29696 


+ 














interleukm 7 receptor 
(IL7R) (low match) 


1 


- AF043123 
















interieuVinB(ILB) 


8 


Y00787 


+ 








+ 




"" High in activated l 
cells, bone and 
pancreatic islets 
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inteneukin 8 receptor alpha 
(IL8RA) 


11 


— CTSKfl 
















(1L8RB) 


— W " 


M 94582 
















inteneukin enhancer 
uinaing racior i, hoku 
(ILF2) 


3 


U1U323 




+ 


+ 


+ 






iigh in uterus 


interleukm enhancer 
Dinaing factor o, yuku 
(ILF3) 


2 


U10324 
















inteneukin- 1 receptor- 
associated kinase 1 

/|DAK1\ 

IHMr\ I ) 


n 
c 


— [176191 




+ 


+ 


+ 




+ 




interieukin-i receptor- 
associated kinase 1 (low 
match) 


1 


U52112 














- 


interieukin-10 receptor, 
alpha (MORA) 


5 


U00672 


+ 




+ 


+ 








inteneuKin-1 1 receptor, 
alpha (IL11RA) 


7 


Z38102 




+ 


+ 










INTERLbUKIN-14 
PRECURSOR (IL-14) 
HIGH MOLECULAR 
WEIGHT B-CELL 
vjKUW 1 n rMU 1 \Jr%J 

(HMW-BCGF) (non-exact 
46%) 


1 


P40222 
















intestinal carooxyiesterase, 
liver carboxylesterase-2 
(ICE) 


1 


U 60553 




+ 






+ 






inversin protein (non-exact 
52%) 


1 
i 


AF0843S7 

Ol WW • WW • 
















lU mow containing 
GTPase activating protein 
1 (IQGAP1) 


R~ 

W 


— ' L33075 
















lu motif containing 
GTPase activating protein 


_ 

1 


WW 1 www 




+ 




+ 








isocrtrate dehydrogenase l 

/MARDa\ enlithlA finW1\ 


1 


AF02003w 








+ 








isoatrate dehydrogenase 2 

INMUr*/, miiocnunuiioi 
(IDH2) 


2 


X69433 




+ 


+ 


+ 


+ 






isocfuBie aenycroyenaoo o 
(NAD+) alpha (IDH3A) 


2 


" U07681 






+ 










isocnraie aenyurugerici&© w 
(NAD+) gamma (IDH3G) 


\ 


"Z68907 


+ 




+ 


+ 




+ 




isolate huso cyxocni wine u 
(CYTB) 


1 


AF042516 
















ISOiaic I Zu^rvo - i / w oorvw 

receptor (CCR5) 




~EF011524 
















loOpwlHol lyt-ui^n n/opi miv 

delta isomerase (IDI1) 


5 


1 X17025 


+ 


+ 


+ 


+ 








Janus kinase i (a protein 
tyrosine kinase) (JAK1) 


4 . 


M54174 


+ 


+ 




+ 




+ 




Janus kinase 2 (a protein 
tyrosine kinase) (JAK2) 


1 


AF005216 
















Jk-recombination signal 
binding protein (RBPJK) 


2 


L07B/w 
















jmi protein 


1 


Ajoosaao 




+ 




+ 








jumonji (mouse) nomolog 
(JMJ) 


1 


U57592 




+ 


+ 






+ 




jun D proto-oncogene 
(JUND) 


1 


X51346 


+ 


+ 


+ 






+ 




jun dimerization protein 


1 


AF111167 














" only touno in germ 


junction plakoglooin wuk) 


1 


M23410 




+ 


+ 


+ 




+ 
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KIAA0428 (KIAAU42U) 


9 


V13829 
















KIAA(J429(KIAAU42y) 


2 


AB007889 


+ 


+ 


+ 


+ 








KIAA0430 (KIAAIM3U) 


2 


AB007890 












C 


jnly in ovary 


KIAA0432(KIAAU432) 


2 


U86753 


I 


+ 


+ 










KrAA0435{KIAAU43b) 


1 


AB007895 ' 
















KIAA0438(KIAA0438) 


i 


AB007898 — 




+ 


+ 


+ 




+ 




KIAA044/ (KIAAU44/) 




AB007916 


+ 


+ 


+ 


+ 




+ 




KIAA0449 


1 


AB007918 " 












+ 




KIAAU45U 


i 


AB007925 




+ 


+ 


+ 




+ 




KJAA0458(KIAA0458) 


i 


AB007927 
















KIAA0462 


i 


AB007931 






+ 


+ 








KIAA04Bb 


1 


AB007934 




+ 


+ 






+ 




K1AA047S (KIAAU4/B) 


i 


AB00794& "" 




+ 


+ 


+ 








AA0489 ! 


1 


AB0C7958 
















KIAA0494(KIAA(J4y4) 


1 


AB007963 


+ 


+ 


+ 










KIAAOblb 


i 


AB01108/ " 




+ 


+ 


+ 




+ 




KIAA0521 




AB011093 


+ 


+ 








+ 




<IAA052b 


1 


AB01109/ 




+ 




+ 








K1AA0530 


1 


AB011102 




+ 


+ 










<IAA0b32 


i 


-AB011104 




+ 


+ 


+ 








KIAA0537 (KIAA053/) 


1 


AB0111U9 
















KIAAOWO 


1 


AB011112 




+ 


+ 










<iaa0543 


i 


AB01111b 






+ 


+ 




♦ 




KIAA0544 


1 


AB011116 




+ 


+ 






+ 




<IAA0M9 


2 


AB011121 




+ 


+ 


+ 








KIAA0551 


2 


AB011123 




+ 








♦ 




<IAA0bb4 


8 


■ AB011126 




+ 


+ 


+ 




+ 




<1AA0561 


i 


AB011133 




+ 




+ 








KTOUJ562 (KIAA0562) 


i 


AB011134 
















KIAA0563 (KIAA0563) 


i 


"AB011135 
















<IAA0569 (KIAAUb«y) 




AB011141 




+ 


+ 


+ 




+ 




KIAA0571 (KIAAUS/1) 




AB011143 




+ 


+ 










<IAA0573 


i 


AB01114!> 




+ 




+ 




+ 




KlAAOb/b 


i 


AB01114U 
















<IAA05S0 


i 


AB011152 
















RIAA0584 


i 


AB0TTT5B 




+ 












KIAA0592 




AB01HW 


+ 


+ 


+ 


+ 








KIAA059S 


1 


AB9TTTB8 




+ 


+ 










3AA0598 (KIAAU6U8) 


1 


AB011170 




+ 




+ 








<IAA«JOa 


1 


ABU1118U 






+ 


+ 








KIM0614 




AB014S14 


+ 


+ 


+ 


+ 




+ 




KI7W0615(KIAA061b) 


1 


AB01461b 
















KIAA0621 


i 


■-AB014521 




+ 


+ 






+ 




KIAA064U 


1 


■ ABU14S48 




+ 


+ 


+ 




+ 




KDW0652 (KIAAQU52) 


i 


■ AB014bS2 


+ 


+ 


+ 


+ 




+ 




KIAA06B8 


1 


— AB0145B8 
















KIAA0669 


i 


— ABDT45B9 - 
















KIAA0671 (KIAA08/1) 


1 


AB014S71 






+ 


+ 








KIAAOB/5 (WAAWJ/O) 




nOU 1 no 1 9 




+ 




+ 


+ 






KIAA0B7B 




AB0146/B 




+ 


+ 


+ 




+ 




KISA0677(KIAA06//) 


2 


— AB014577 




+ 


+• 


+ 




+ 




KIAAK578 


1 


" ■ AB014578 


+ 


+ 


+ 






+ 




KIAA06/9 


6 


AB0146/9 




+ 


+ 






+ 
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INIAMUOOU (MAAUOOUJ 


1 

i 


now i ~www 
















IMAAUOw* 


1 

1 


A BO 14592 






+ 






+ 




MAAUOyf 


a 

1 


AB014B87 


















, 

1 


nuv i^twwo 


+ 


+ 


+ 


+ 




+ 




KIAA07QQ 


1 


nDU |*fwww 








+ 




+ 






3 

w 


" AF01483/ 

f\ 1 w 1 IWW* 




+ 


+ 


+ 




+ 




MMMU/^O (IMAAUf'KSJ 


5 

4m 


ADU • w&w ' 




+ 












l\JAMU/Oo ^INIMMU/OO; 




r^ou i w wwv 


+ 


+ 


+ 












-y 

mm 


AB01B312 " 




+ 


+ 


+ 




+ 






. 


— ABD18325 

r^UU 1 WWfc W 


+ 












high in BPH stroma 




y., 


AB01B339 

c»fc*W 1 WWW 




+ 


+ 


+ 








FMMMU # yo \r\lr\r\U I yoj 





AB01B341 
















IMAMUOZo 


- 

1 


AB02D630 
















ftlAAUoO* 


1 

1 


— AB020661 


+ 


+ 


+ 


+ 








KIAAUOOO 


> 

1 


— ATin5T3BB3 — 




+ 


+ 


+ 








KIAAUoOU 


1 


nDu&uw * 




+ 




+• 








KIAAUoOZ 


1 






+ 




+ 








KlAAOB/1 (non-exact 88%) 


1 


AB020578 
















KIAA0573 


... . 1 


AB020680 " 




+ 


+ 


+ 




+ 




KIAA0892 


1 


AB020699 




+ 




+ 




+ 




KIAA0906 


1 


AB020713 


+ 




+ 


+ 




+ 




KIAA0S91 


1 


AB02320B.1 
















killer ceil iectin-iiKe 
receptor subfamily B. 
member 1 (KLRB1) 


1 


U11276 








+ 








kilter cell lectin-iike 
receptor subfamily C, 
member 4 (KLRC4) 


1 


U96846 
















kinecun i (kinesin receptor; 
(KTN1) 


1 


1313*529 














: — 


kinesin family memoer sa 
(KIF5B) 


2 


X65873 




+ 


+ 


+ 








kinesirHike UNA binding 
protein 


1 


AB017430 




+ 








+ 




Krueppekreiatea una- 
binding protein (TF6) (low 
match)) 


i 


M61869 
















Kruppei related gene 
(done pHKRIRS) 


1 


M20675 
















KmnneHike 2inc tinaer 
protein Zf9 


3 


U51869 


+ 


+ 


+ 


+ 


+ 


+ 




KninnAUIike zinc tinaer 

protein Zf9 (non-exact 
76%) 


-" 1 


~ U44975 




+ 


+ 




+ 


+ 




knippei-type zinc ttnger 
protein, ZK1 


i 


AB01 1414.1 
















L apotemtin 


3 


X03742 
















lactate dehydrogenase A 
(LOHA) 


3 


X02152 




+ 


+ 


+ 


+ 


+ 




lactate dehydrogenase A 
(LDHA) (non-exact, 81%) 


i 


X02152 
















lactate denvarooenase B 
(LDHB) 


5 


X13794 


+ 






+ 


+ 


+ 


high in fetal lung 
fibrablast 


lacioiTansfefnn iLT F~ l 

lOMVU Ul w* ■ »i f 1 1 f 


1 


U07543 


+ 






+ 




+ 


high in bone marrow 


lamimn binding protein (low 
scored 


1 


D28372 
















lamimn receptor 1 (67kD); 
Ribosomal protein SA 
(LAMR1) 


20 


XI 5005 


+ 


+ 


+ 


+ 


+ 


+ 


high in many libranes 


lamimn receptor homolog 
\y region} 


■ 1 


S35960 
















lammin, gamma 1 (formerly 
LAMB2) (LAMC1) 


2 


J03202 


+ 


+ 


+ 
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MADS box transcription 
enhancer factor 2 
polypeptide A (myocyte 
enhancer factor 2A) 
MEF2A) 


i 


U4902U 






+ 






+ 




mads dox transcription 
enhancer factor 2. 
polypeptide C (myocyte 
enhancer factor 2C) 
(MEF2C) 


i 


L08895 








+ 




+ 




major cytoplasmic ikna- 
Val(lAC) (=M33940) 


i 


XI 7515 
















major histocompattoiuty 
complex class 1 beta chain 
(HLA-B) 


1 


M95531 
















major mstocompatiDiiity 
complex, class 1, A (HLA-A) 


41 


Z93949 


+ 


+ 


+ 


+ 






ugh in villous 
adenoma 


major mstocompatiDiiity 
complex, dass 1, A (HLA-A) 
(low match) 


1 


Z72422 
















major mstocompatiDiiity 
complex, class 1, C (HAL- 
C) 


82 


M2409/ 


+ 




+ 


+ 


+ 


+ 




major histocompatibility 
complex, class 1, E (HLA-E) 


77 


M20022 


+ 


+ 


+ 






+ 




maior histocomDatibilitv 
complex, class II, DM 
BETA (HLA-DMB) 


2 


— U 1508b — 


+ 


+ 


+ 






+ 




major mstocompatiDiiity 
enmolex class II DP beta 
1 (HLA-DPB1) 


10 








+ 


+ 




+ 




complex, class II, DR beta 
1 (HLA-DRB1) 


9 




+ 


+ 


+ 


+ 




+ 




Major histocompatibility 
complex, class II, Y box- 
binding protein I; DNA- 
binding protein B (YB1) 


Z 


M2407U 










+ 


+ 




malate dehydrogenase i . 
NAD (soluble) (mdh1) 


1 


— D55B5? — 




+ 


+ 


+ 


+ 






maiate oenydrogenase i . 
NAD (soluble) (MDH1) 


3 


D55fco4 






+ 










maionyl-CoA 
decarboxylase precursor 


2 


AF097B32 
















maitase-giucoamyiase 


1 


AF016833 








+ 








manic fnnge (urosophila) 
homolog (MFNG) 


1 


U94352 


+ 


+ 


+ 


+ 




+ 




mannose phospnate 
isomerase (MPI) 


1 


X760b/ 




+ 


+ 


+ 




+ 




mannose phosphate 
isomerase (mpi) 


2 


X76057 




+ 


+ 


+ 




+ 




mannose-e>-pnosphate 
receptor (cation . 
dependent) (M6PR) 


3 


X56253 






+ 




+ 


+ 




mannose- r^-doiichol 
utilization defect 1 
(MPDU1) 


l 


— AF0389ti1 




+ 


+ 






+ 




mannosiaase, al aha U, 
lysosomal (MANB> 


■ 1 


OBDBBS 








+ 


+ 


+ 




mannosyi (aipha-i ,4-)- 
glycoprotein beta-1 ,2-N- 
acetyiglucosaminyttransfer 
ase (MGAT1) 


i 


M55621 


+ 








+ 


+ 




man 4a3J> rerjeat region 


._ 1 


AF064849 
















MAP kinase-mterading 
serine/threonine kinase 1 
(MKNK1) 


2 


— AB000409 




+ 


+ 


+ 


+ 






MAP/fcKK kinase kinase 3 
(MEKK3) 


5 


U78876 




+ 












MAP/EKK kinase kinase b 
l(MEKKS) 


... 1 


DB447b 




+ 


+ 




+ 
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MAr/microiUDUie arnniiy- 
regulating kinase 3 


A 
*♦ 


IVIOVwwO 




+ 


+ 










Marenostnn protein 




V14441 
















MASL1 


J 


AbOIBBIB 
















MAX dimenzation protein 
(MAD) 




L06895 












+ 




MaxiK potassium channel 
beta subunrt 




AF035046 
















MBP-2 tor Mhc binding 
protein 2 




X65644 






+ 






♦ 




Meis (mouse) nomoiog 3 
(MEIS3) 




U68385 




+ 


+ 


+ 




+ 




meianoma-assoaatea 
antigen p97 
(meTanotransferrin) 




M12154 
















membrane cotactor protein 
(CHAR t ran ho blast- 
lymphocyte cross-reacth/e 
antigen) (MCP) 


4 


X59405 




+ 


+ 


+ 




+ 




membrane component, 
chromosome 17, surface 

mark at 2 fnvarian 

IIMBIA0I *~ yuffliiaii 

carcinoma antigen CA125) 
(M17S2) 


4 


' D14696 




+ 


+ 


+ 


+ 






inoiiiwtano 1 1 ivMHw 

endopeptidase (neutral 
endooentidase. 
enkephalinase, CALLA, 
CD10)(MME) 


2 


J03779 


B 






+ 


+ 


+ 




membrane protein, 
palmitoyiated 1 (55kD) 
(MPP1) 


2 


M64925 




+ 


+ 


+ 


+ 


+ 




meningioma expressed 
antigen (MGEA) 


1 


U947B0 














_ 


meningiorna-expresseQ 
antigen 11 (MEA11) 


. 


U735A2 


+ 


+ 




+ 


+ 






Menkes Disease (A i k / a) 
putative uu^^-iiaxisporung 
P-type ATPase 


— T— 


L06133 




+ 










1 i 


mela!lothlonein2A(MT2A) 


— 


V00594 








+ 


+ 






metaxinl (Ml XI) 




U46920 








+ 




+ 




methionine 

adenosyltransferase II, 
alpha (MAT2A) 


2 


X68836 


+ 


+ 


+ 






+ 


- 


domain protein 1 (MB01) 
(non-exact 59%aa) 


1 


" Y 10746 
















methylene tetranydrotoiate 
dehydrogenase (NAD+ 
dependent), 

methenyltetrahydrofolate 
cvciohvdroiase (MTHFD2) 


2 


X16396 






+ 










methyienetetranyorofoiate 
dehydrogenase (NADP+ 
dependent), 

methenyttetrahydrofoiate 

cycionyuiuiaoe, 

formyltetrahydrofoiate 

QvnthPtasA /MTHFD1) 


1 


J04031 




+ 


+ 


+ 


+ 






metnyttransferase. putative 


2 


AJ224442 
















MHC antigen (HLA-B) 
(=L42024) 


i 


U14H43 
















Mnu ctass i region 




AFfl5B0Bti 
















mhu ctass I antigen (HLA- 
A2) 


1 


U70883 
















MHC class I antigen (hla- 
A33) 


1 


U1973B 
















MHC class l antigen (HLA- 
C) 


1 


U389/S 
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MHC class l antigen 
•5801 (HLA-B) 




U52813 
















MHC class I antigen HLA-A 
(HLA-A) 




AF015930 
















MHC class I antigen HLA-A 
(HLA-A-2402 allele) 


1 


U3668/ 
















MHC class 1 antigen HLA- 
A11K 




X13112 
















MHC class I antigen HLA-B 
(B*0801 variant) 
(=AF028596) 


1 


U57331 
















MHC class i antigen HLA-U 
(B*0801 variant) (=U88254) 


, 


U67330 
















vTHC dass i antiqen HLA-U 
(B*48 allele) 


, 


AF017328 
















MHC class 1 antigen HLA-B 
(HLA-8*1502 allele) 




AF014770 
















MHC class I antigen HLA-B 
(HLA-B*40MD) 


1 


U5S643 
















MHC class i antigen Mu\-b 
(HLA-B*41 03 allele) 


1 


AF028596 
















MHC class i antigen HLA-B 
gene (HLA-B # 4402 variant 
allele) 


1 


AF035648 
















MHC class I antigen HLA-B 
GN00110-B*3910 


— T— 


U52175 
















MHC class I antigen HLA- 
Cw*04011 


1 


083030 
















mhc class I antiaen 
R69772 HLA-A (A*0302) 




U56434 
















mhc dass I antigen 
SHCHA (HLA-B # 4403 
variant) 


1 


U58469 
















mhc class 1 

histocompatibility antigen 




— TRSBB7 
















MHCdasslHLAB/1 




L07950 
















MHC class I HLA-A 


1 


up 
















MHC class I HLA-U 


1 


U 18660 
















MHC dass I HLA-B (HLA- 
B-07ZEL allele) (=X86704) 


1 


U 18661 
















MHC dass i HLA-B (HLA- 
B-08NR allele) 


1 


















MHC class I HLA-B*3b12 


1 


L76094 
















MHC class 1 HLA-B41 
variant (=U17572) 




















MHC dass I HLA-B44.2 


1 


M24U3B 
















MHC dass I HLA-B51- 
cd3.3 


^ 


L41086 
















MHC class 1 HLA-C allele 




Z334J}« 
















MHC class 1 HLA-Cw # 03U4 
(=M84172; M99389) 




- D64150 
















IvTOTclasslHLA^w'Oaoa 




" Z15144 
















MHC class I HLA-Cwtt 


1 


1 M2820U 
















WHC class i hla-j antigen 




— LB6139 — 
















mhc class I lympnocyte 
antigen A2(A2.1) variant 
OK1 




■M19670 
















mhc class I mic-b antigen 


] 


X9182S 
















MHC class I pcxypepuae- 
related sequence A (MICA) 




L1484a 








+ 








MHC dass 1 protein HLA-U 
heavy chain (C*0701new 
allele) (=AF017331) 




UB1274 
















MHC class II DNA 
Sequence (done A37G7- 
1C11) 




L18886 
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MHC class II UQ-alpha 
associated with DRw6, 

L/vww 1 proiein 


1 


Ml 699b 
















MHC class II UG-beta 
associated with OR2, 
DQw1 protein 


2 


Ml 7564 




+ 




+ 




+ 




MnL Class II riML-UV4 w 

LTR5 (DQ.wS) DNA 
fragment long terminal 
repeat region 


— i 
i 


— KI33B42 
















mh<j class II hia-dr aipna- 
chain 

(=J00197;M60334;K01117 
1 ;J00194;M60333;X00274) 


1 


J00196 
















MHC class II HLA-UHB1 


l 


AI-00/883 
















MHC class II HLA-UKwII- 
beta-l chain (DRw11.3) 


1 


M21966 
















MHC class II lymphocyte 
antiqen (DPw4-beta-1) 


1 


M23907 
















MHC CLASS II 
TRANSACTIVATOR CIITA 
(non-exact 57%) 


1 


P33076 
















MHC HLA-E2.1 (=X87679) 


1 


M32507 
















MHC HLA-E2 1 /aloha-2 
domain) (low match) 


1 


"M32507 
















Mi.2 aiiinantiaen 240 kDa 

protein (non-exact 84%) 


1 


"' U08379 
















microsomal stress 70 

nmtptn ATPaqa core /stchl 


1 


U04735 
















microtuDuie-associated 
protein 4 (MAP4) 


1 


U19727 




+ 




+ 




* 




micr OlUDU lc~a9Wdai6U 

protein 7 (MAP7) 


T" 


X73882 
















mineralocorticoid receptor 
(aldosterone receptor) 


2 


M16B01 




+ 








+ 




minichromosome 
maintenance deficient (S. 
cerevisiae) 3 (MCM31) 


1 


X6Z153 




+ 




+ 








mi n icnro mosome 
maintenance deficient (S. 
werevisiaBj w"de9UU(iievi 
protein (MCM3AP) 


i 


— AH01 1144 — 




+ 




+ 




+ 




minichromosome 
maintenance deficient (S. 
cerevisiae) 5 (cell division 
cycle 46) (MCM5) 


2 


X74795 


+ 








+ 


+ 




mitocnonoirai cytochrome o 
(CYTB) 


1 


AF042517 
















mitocnondnal it>5 ikna 


11 


270759 
















rniiocnvjnunat Mir 

synthase (FI-ATPase) 

ainha q u bun it 
alalia juuui in 




X 59066 
















mitochondrial A tk 
synthase c subunrt (P1 


1 


X69907 
















mitocnondnal cytochrome d 
(CYTB) 


6 


AF042508 
















mitocnondnal cytochrome o 

email cnhiinit of comotaY II 


1 


AB006202 
















mitocnondnal 
CYTOCHROME C 
OXIDASE POLYPEPTIDE 1 


1 


P00395 
















mitocnondnal 
CYTOCHROME C 
OXIDASE POLYPEPTIDE 
II 


1 


P00403 
















mitochondrial cytochrome 
C oxidase subunrt It 


2 


P004U3 
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mitochondrial cytochrome 
oxidase subunit il (COli) 
(=1112692 Hsa4 
mitochondrion cytochrome 
oxidase subunit II) 


D 


















mitochondrial dna loop 
attachment sequences 


j 

i 


















mitochondrial una 
polymerase accessory 
subunit precursor (MtPolB) 
nuctear gene encoaing 
mitochondrial protein, 


1 


U94703 




+ 












mitochondrial DNA, 


1 


X93334 
















mitochondrial genes tor 
several tRNAs (Phe, Val, 
Leu) and izo ana loo 
ribosomal RNAs. 


8 


V0071U 
















mitochondrial genes tor 
tRNA (Phe) and12S rRNA 
(fragment) 


* 

o 


— vnnflfifl — 
















mitochondrial inner 
membrane preprotein 
translocase Tim17a 


1 


Mr 1 Uwm 
















mitochondnai isolate att/ 
cytochrome b(CYTB) 


1 


nru*t4*Ww 

















mitochondnai loop 
attachment sequence 

/.u.a 1 A COO\ 

Clone LAooo; 


1 


















mitochondnai nauh 
aenyarogenas© suounn i 
(ND2) 


14 


" AF014893 
















muocnonanai iransiauvMiai 
initiation factor 2 (MTIF2) 


1 


L 34500 






+ 






+ 




mitochondnon cytocnrome 

D 


1 


■ U095O0 
















mitogen inducible gene 
mig-2 


1 


Z24725 




+ 












mitogen inducible gene 


i 


Z24725 
















mitogen-actrvated protein 
kinase 3 (MAPKAPK3) 


2 


U43784 






+ 


+ 








MLN51 


2 


X80199 








+ 


+ 


+ 




MLN64 (=038255 CAB1) 


1 


X80198 "" 




+ 


+ 










moesin (M5N) 


14 


M59066 


+ 


+ 


+ 


+ 




+ 




monocytic leuKaemia zinc 
finger protein (MOZ) 


2 


U47742 




T 












MOP1 0 


2 


U29105 
















motor protein (hs./Bout) 


2 


D21094 




+ 


+ 


+ 




+ 




mouse double minute 2, 
human homolog of; p53- 
binding protein (MDM2) 


1 


— 039735 — 






+ 


+ 








M-pnase phospnoproiein b' 
(MPP-6) 


1 


X98263 






+ 


+ 








M-pnase phospnoproiein, 
mpp11 


1 


— X982B0 


















1 


















Mr no.uoo antigen 


2 


D64154 




+ 




+ 


+ 


+ 




MRC OX-2. V-like region 
(=M17227) 


1 


X05324 
















mu-adaptm-reiated protein- 
2; mu subunit of AP-4 (MU- 
ARP2) 


1 


Y08387 
















multifunctional polypeptide 
similar to SAICAR 
synthetase and AIR 
carboxylase (ADE2H1) 


1 


X53793 


+ 


+ 


+ 


+ 




+ 
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munne leukemia viral (bm. 
1) oncogene homolog 
i fBMm 
mutant (Uaudi 
microglobulin 
mutated tn wloiei 

rancefS (MCC) _ 

mveloid cell eukemia 

mm. lAl A \ 
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[NADU dehydrogenase 
(ubiquinone) 1 1 bete 
subcomplex, 5 (16KD, 

NADH dehydrogenase 
(ubiquinone) Fe-S protein 2 
49kD) (NADH^nzyme » 
q edu^seHNDyfS2^_ 
NAUH dehydrogenase 
(ubiquinone) flavoprotetn 2 
p24kDl (NDUFV2) 
^ubiquinone 



REDUCTASE (B5R) 
(50%aa) 

Kdoreouctase 

[CHAIN 1 

[Nardilysin (N-argiran* 
dibasic convertase) 
UNRD1) 

nascent-poTVr-r- — . 
associated complex alpha 

ftptide(N ACA) _ 

^uence*NKG^_ 
[natural killer < 
4 (NK4) 

natural Kiiier-assc _ 
Un SC riot3(NKAT3) 
friaturalk.ller-a^aC 
transcript 5 ( NKAT51 
[natural wBeMumof 
recognition sequence 
|(NKTR)_ 



sulfotransfer^ (heparan 
alucosaminyl) 2 (NPST2) 
[Ndr protei n Kinase 
ad-4-like ubiqutES 
ite inliqase WWP1 
hicicen)- 
L2) 



+ 



+ T + 



+ r + 



hj^thylmaleimiae-sensiiivo 
factor attachment protein, 

N^thylmaleimide-sensitive 
factor attachment protein, 
U a mma(NAPG) 
neural precursor eel 
expressed. 

Idevelopmentaljy down- 
reoulated5(NEDP5 fr 
[neural precursoi 
expressed, 

developmentaUy down- 
re ffulated 8 '/NEDP8> _ 
[he uregulin i (nHUI) 
[neuroblastoma KAS v«J 
(v-ras) oncogene homoiog 
uNRAS) • 
Neuroblastoma KAo 
(v-ras) oncogene homoiog 
UNRAS) (low ^tch) 

I mtic neuroma) (NF2) 
neuronal apoptosis 
inhibitory proteiMNAI Pl 
neuronal cell a 
molecule (NRC 



blood only 



+ T + 



+ 

+ i + 



+n + 
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neuropathy target esterase 
(NTE) 


1 


AJOWBH 




+ 




+ 




+ 




neuropeptiae to recepior, 
5'UTR (low score) 


... 


D28433 
















neurotrophic tyrosine 
kinase, receptor, type 1 
fNTRKD 


14 


X03541 


+ 


+ 


+ 




+ 






neutrophil cytosoiic raaor 4 
(40kD) 




" "U5072U 
















NG31 


1 


AT12975B 
















NGAL (=X83O06) 


\ 


















nibrin (NBS) 




AF051334 
















NIK 


^ 


■-AB0145B7 






+ 


+ 








Ninjunn l; nerve injury- 

inHnroH nrntain.1 


1 


U726«1 




+ 




+ 








niirilasel(NIM) 


1 


AF06998/ 
















NKG2-D (low match) (non- 
exact. 58%) 


1 


X54870 
















Nmi 




TT55H4B 
















N-mynstoyrtransterase i 
(NMT1) 


1 


AF043324 






+ 




+ 


+ 




No arches-iiKe (zeDraTisn) 
zinc finger protein (NAR) | 




' 1 I7QUQ 












+ 




non-histone chromosome 
protein (o. cerevisiaej- 
like 1 (NHP2L1) 


1 


D50420 


+ 


+ 


+ 


+ 


+ 


+ 




non-musae ^iiDrooiasi; 
tropomyosin 




















non-musoe aipna-acunin 




— D48734 
















non-muscle myosin amau 
light chain (Hs.77385) 




M22918 


+ 


+ 


+ 


+ 


+ 


+ 


High in tetal adrenal 
gland and BPH 
stroma 


norwieuronai enoiase vcu 
4.2.1.11) 


. 


XI 5255 

/\ 1 U4S9 
















non-receptor tyrosine 
phosphatase 1 


1 


M33689 
















normal Keratinocyte 
substraction library mRNA, 
clone H22a 


3 


X53778 






+ 




+ 


+ 


high in many libraries 


notch group protein (N) 


3 


M99437 
















novel protein 


1 


X99961 
















novel 1 -ceil activation 
protein 


1 


794232 




+ 


+ 


+ 








N-ras protein nkU 


1 


A60196 
















N-suitogiucosamtne 
sulfohydrolase 
(sulfamidase) (SGSH) 


1 


U6Q111 




+ 












nsuim inauceo gene i 
(INSIG1) 


a 

i 


U 96876 


+ 




+ 


+ 


+ 


+ 




ntegnn, aipna 4 (antigen 
CD49D, alpha 4 subunit of 

\/l A d rarAntrtri fiTfiA14\ 


m 

O 


LI 2002 

I- 1 4WV4 


+ 






+ 








nterteron, gamma-inductWe 

nmtAtn 1fi flFHfft 


1 


M63B38 


+ 




+ 


+ 




+ 




nterieukin 1, beta (iliku) 


1 


M1533U 
















nuclear antigen H/aniKe 
protein 


i 


U83908 
















nuctear antigen spiuu 
/QPinn\ 


4 


U36501 


+ 






+ 


+ 


+ 




Nuclear antigen spiuu 
(SP100) (85%aa) 


1 


P23497 
















Nuclear antigen spiuu 
(SP100) (89%aa) 


1 


P23497 
















nuclear autoantsoenic 
sperm protein (hlstone- 
binding) (NASP) 


1 


M97856 


+ 















71 



WO 00/40749 



PCT/CAOO/00005 



ni iHaar rAranroccnr KAP-1 
llUUcdl yJUl CJJI oaoui rvw » 

(KAP-1) (=U95040; X97548 
TIFIbeta zinc finger 
)rotein) 


1 


U78773 
















NDP52) 


4 


U22897 


+ 


+ 




+ 


+ 


+ 




Nuclear factor (erytnroid- [ 
derived 2)-like 2 (NFE2L2) 


1 


S74017 




+ 


+ 


+ 








. <• — ■»! «. - M f l« Anna 

Nuclear rector or Kappa 
light polypeptide gene 
enhancer in B-cells 1 


2 


M58603 




+ 


+ 




+ 






nuclear tactor ot Kappa 
ngni poiypepuue gent: 
enhancer in B-cefis 

inhihrtnr alnha /NFKBIAl 


3 


M69043 






+ 


+ 




+ 




nuclear tactor related to 

Kappa D uinuiny piuidii 

(NFRKB) 


1 


U08191 




+ 


+ 


+ 








protein 1 (NUMA1) 


"" 3 


— ZT1583 


+ 


+ 


+ 


+ 


+ 


+ 




mi iHaor roronfrtr 

nuciear recepiui 

coactivator2(GRIP1) 


1 


X97674 
















m iHaar rarftntnr T 

nuciear rewepiui 

coactivator 3 (AIB3) 


2 


AFCM0227 


+ 


+ 


+ 






+ 




nuclear receptor 
coacuvoivi *♦ \cbb 1 / 


22 


X77548 




+ 


+ 


+ 


+ 






nuclear receptor interacting 

nrntoin 1 r*NRIP1^ 


1 


X84373 




+ 




+ 








nuclear respiratory rador 1 


1 


U02683 


B 




+ 










nuclear kna neiicase, 
DECD variant of DEAD box 

fa milv /nnXM 

jamiiy \uualj 


4 


U90426 


+ 


+ 


+ 


+ 




+ 




nuclear transcnptton raaor 
Y, alpha (NFYA) 


1 


X59711 


B 














nuclear transcription raaor, 
X-box binding 1 (NFX1) 


3 


U153UO 
















nuclear transport rador 2 
(placental protein 15) 
(PP15) 


1 


X07o 10 
















nnrJm^hindtn (=M96824) 


1 


U31336 
















nudeobindin 1 (NUCU1) 


Z 


M96824 


+ 


+ 


+ 


+ 




+ 




nucleolar pnospnoprotein 
p130 (P130) 


1 


Z34289 




+ 


+ 










miri&niar nmtein l KKM) 

1 IUUCvIQI piVwHl \ *^ 

repeat) (NOP56) 


1 


" Y12065 




+ 


+ 


+ 




+ 




nudeolar protein (MSKOS) 


1 


AF015308 
















nucleolar protein i {izuku) 
(N0L1) 


1 


















nucleolar protein p4fl 


1 


U86602 


+ 


+ 




+ 




+ 




nucieoiin (nCL) 


I 










+ 








nudeopnosmin (nucleolar 
phosphoprotein B23, 
numatnnj ^nkiviij 


14 


— M28699 


+ 


+ 




+ 




+ 




nucteopnosmirvreiinoic 

aCiu receptor aiprta iusmum 

protein NPM-RAR long 
form 


1 


U41742 
















nudeoponn (NUKaoti) 
(=0420(53 RanBP2 (Ran- 
binding protein 2)) 


z 


L41840 
















nucleoponn T53kD 
(NUP153) 


1 


225535 
















nucleoponn ytJKU (Nuraoj 


i 


















nucieosome assemoiy 
protein 


i 


■■ D28430 
















nucieosome assemoiy 
protein 1-Hke 1 (NAP1L1) 


1 


M86667 




+ 


+ 










nucieosome assemoiy 
protein 1-like 4 (NAP1L4) 


2 


07745B 


+ 


+ 

- 




+ 




+ 
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p62 nucleoponn 


-J— 


X5B521 
















p53 mRNAfor 
transmembrane protein 




X69910 


+ 


+ 


+ 


+ 




+ 




no cione uju/uh-/ 10 
from 7q33-q36 (non-exact 
54%) 




— O071DB 
















ja i miioy hproiem 
[hioesterase (ceroid- 
lipofuscinosis, neuronal 1 , 
infantile; Haltia-Santavuori 
disease) (PPT) 




"U44772 




+ 


+ 


+ 








papillary renal cell 
carcinoma (translocation* 
associated) (PRCC) 


— i — 


X99720 




+ 


+ 


+ 




+ 




pak protein 




AM 15850 




+ 




+ 








partial EST (cione dghlM) 




Z43627 
















PAX3/torkhead 
transcription factor gene 
fusion i 


— «— 


U02368 
















paxillin (PXN) 




D86862 




+ 


+ 






+ 




pbm protein 




AJ 00739b 


■f 


+ 


■ + 


+ 








PBS-bSI (nz92e01.s1 

Kin pfiAO rrp4 Hon a 

(NUI uuAr uUDi cione 

IMABE:1365936)(Iow 

score) 




AA732534 
















PUZ. domain protein 
(Drosophiia inaD-like) 
(INALD) 


— i — 


AJ224747 


+ 














PEBP2aC Hunt domain 
encoding gene (=Z35728) 


1 


Z3B1U8 
















peptidase U(HbPU) 




J 04605 
















peptidyiproiyi isomerase A 
(rvcJoohilin A) (PPIAY 




Y00052 




+ 




+ 


+ 


+ 


high in many libraries 


peptidyiproiyi isomerase u 
evdorihilin D) fPPID) 




LH667 


■ i 


+ 


+ 




+ 






peptidyiproiyi isomerase b 

ScvcJnnhilin (PPIF> 


1 


AF04238U 




+ 


+ 






+ 




PERBTTf C-U5S942MHC 
Hnctt i chain-related orotein 

A) 




U89630 
















rwt ruin 1 fnrefOfTnjno 
protein) (PRF1) 


14 


M28393 
















peroxisomal acyhuoA 

thin*rctara«A (Pi 




X86032 
















Peroxisomal acyf- 

rrw»nTvnv* A oxidase 


1 


X71440 




+ 


+ 


+ 


+ 


, + 




peroxisomal tarnesyiatea 

nmtAin (PYF\ 


1 


X75535 




+ 


+ 


+ 


+ 


+ 




phorboM 2-mynstate-i <i- 
acetate-induced protein 
(PMAIP1) 


1 


D90070 


B,W 














nhnenhata mrTM*r 
pnospnaic uoi i its* 

(mitochondrial gene?) 




X77337 
















Phospnate earner, 

mitnrnnndrial fPHC) 




X60036 


+ 


+ 


+ 


+ 




+ 




phosphate 

cytidytyttransferase 1, 

ramlinA ainha IRA form 
\J4 nJlll K3| alalia louiuim 

(PCYT1A) 


1 


L2B95/ 


T 




+ 




+ 






PHOSPHATIDATE 

f*YT1 DYLYLTRANSFERAS 
E (CDP-DIGLYCERIDE) 


— r— 


092903 
















phosphatidyiinositol 3- 
kinase delta catalytic 
subunit 


2 


U57843 
















phosphatidyiinositol 4- 
kinase, catalytic, beta 
polypeptide (PIK4CB) 


3 


AB005910 


+ 


+ 


+ 






+ 




phosphatidyiinositol giycan 
class H (PIGH) 


1 


L19783 




+ 


+ 


+ 


+ 


+ 
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phosphatidylinositol 
transfer protein (PI-TPbeta) 


2 


D3003/ 
















phosphatidylinositol 
transfer protein, 
membrane-associated 

PITrNM) 


? 


— X5BB53 


— B7T 
lymphoma 


+ 












phosphatidylinositol 
transfer protein, 
membrane-associated 
(PITPNM) (non-exact 64%) 




X9K6M 
















pnospnauoyiinosuor - *- 
ahosphate 5-kinase, type 




111496/ 






+ 




+ 






phospnatioyiinosrtoW- 
3nospnai6 o-Kinaso, ijh*- 
1. beta (PIP5K2B) 


1 


— U85245 




+ 


+ 


+ 




+ 




phosphodiesterase 
(PDE7A) 




— CT2052 


BTW 


+ 


+ 










pnospnooiesierase id 
fPDESIB) 




— U 56976 — 




' On 


IT" 










pnospnogiucomutase i 
(PGM1) 




— M83088 




+ 


+ 






+ 




phosphogluconate 
dehydrogenase (PGP) 




U30255 






+ 











phospnogiycerate Kinase 1 
(PGK1) 


12 


V00572 
















phospnogiycerate mutase 
1 (brain) (PGAM1) 




J04173 


+ 


+ 




+ 


+ 


+ 




phospnogiycerate mutase 
2 (musde) (PGAM2) 




M55673 




+ 








+ 




phosphoinositiae-i-kinase, 
catalytic, aipna polypeptide 
(PIK3CA) 


, 


Z290JW 






+ 








- 


phosphomositide-^-Kinase, 
catalytic, delta polypeptide 
(PIK3CD) 




U86453 




+ 


+ 


+ 




+ 




phosphoinositioe-a-kinase, 
catalytic, gamma 
polypeptide (P1K3CG) 




— X533BB — 
















phosphotipase C 




A 14034 
















phospnoiipase u, aerta 1 
(PLCD1) 




U0911/ 




+ 


+ 


+ 




+ 


.... 


ohosohoiiDase c oamma 1 
(formerty subtype 148) 
<PLCG1) 




M34667 


+ 


+ 


+ 


+ 




+ 


— 


phospholipid scramblase 




AF008445 
















phospnonbosyl 
pyrophosphate synthetase- 
assoaated protein 1 
(PRPSAP1) 




D61391 




+ 


+ 






+ 




phospnonoosyigiyanamide 
formyltransferase, 
phosphoribosylglycinamide 
synthetase, 

phosphonDosyiaminowuaa 
zole synthetase (GART) 




X54199 




+ 


+ 


+ 


+ 


+ 




phospnorylase Kinase, 
alpha 2 (liver), glycogen 
storage disease (X 
(PHKA2) 


3 


D38616 




+ 


+ 


+ 


+ 


+ 




phospnorylase, glycogen; 


1 


U47U2S 


+ 


+ 


+ 






♦ 




phospnorylase, glycogen; 
brain (rYiaD) (low rnaxcn, 
non-exact, 75%) 


- 1 


U47025 
















phospnorylase, glycogen; 
liver (Hers disease, 
lycogen storage disease 
type VI) (PYGL) 


1 


Y 15233 








+ 




+ 




phosphoiyiauon regulatory 
protein HP-10 


2 


















phosphotidylinositoi 
transfer protein (PITPN) 


1 


U30036 


+ 


+ 


+ 


+ 




+ 
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pl 

match) _ _ 

pieckstnn homology, 
and coiled/coil domains 
Uft ytohesin 1) (PSCD 1) 
lomoiogy 

^Ai«n protein (PSCDBP) 



pMS protein 



polymerase (NAD (+) ADP 
nbosyrtransferase) 
=X16674) 



rpoly W pol ymerase (HAH) 



w6MA)-blnaing pi 
feoly(KJ>-binding protein I 

irpcBPi ) 

Bolyadenylate binding " 



protein _ 
polycystic kidney 
(autosomal dominant) 

[(PKD1) _ 

polymerase (kNA) 11 (D 

l f220kD)(POu : ^ A ) 
roolvmvositisVscierou^rma 

Sutoantigen2(100kD) 

(PMSCL2) 



bolypynmidine traa Dindmy 
protein (heterogeneous 
nudearribonucteoproteinl) 
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positive regulator ot 
Diagrammed cell death 
ICH-1L(lch-1) 


3 


U13U21 
















Dostmeiotic segregation 
increased 2-like 12 
(PMS2L12) 


— T— 


- M1BS14 


+ 


+ 


+ 


+ 




+ 




postmeiotic segregation 
increased 2-like 8 
(PMS2L8) 


1 


1)38964 


+ 


+ 


+ 






+ 




potassium inwardly- 
rectifying channel, 
subfamily J, member 15 
(KCNJ15) 




D8f231 








+ 




+ 




potassium voltage-gated 
channel, KQT-like | 
subfamily, member 1 
(KCNQ1) \ 


1 


AF051428 




+ 


+ 


+ 




+ 




pou domain, class 2, 

afi^fvdatinfl factor 1 
(POU2AF1) 


1 


Z49194 
















^ri! I rinmain rda^Q 7 

transcription factor 1 
(POU2F1) 




— 713403 




+ 




+ 








PPAR binding protein 
(PPARBP) 




















ppak gamma2 


— r- 


D83233 
















pre-B-ceu colony- 
enhancing factor (PBEF) 




U02U2U 
















prefoldinl (PHUN1) 


— , — 


Y173U2 


+ 




+ 


+ 


+ 






pretoldin5(PKFLU5) 




DB9667 


b 




+ 




+ 






pretoldin subunrt 3 
(=1196759 von Hippel- 
Undau binding protein 
(VBP-1)) 




Y17394 














• 


pregnancy-assoaated 
plasma protein A (PAPPA) 




U28727 




+ 










high in placenta 


pre-mKNA splicing factor 
SF3a (60kD) ( simiTartoS. 
cerevisiae PRP9 
(spliceosome-associated 
protein 61) (SF3A60) 




U08815 


+ 






+ 




+ 




pre-mRNA splicing ractor 

SF3a (60kD), similar to S. 

cerevisiae PRP9 

fsn I iceoso me- associated 

protein 61) (SF3A60) (low 

score) 


1 


U08d15 
















pre-mRNA spuang tactor 
SRp20, 5'UTR 


2 


D2B423 
















prepruicin uanoiwvaoo 

(TIM17) 




— XS7544" 




+ 


+ 


+ 








prion pruicin 


T — 


— XB254S — 
















prion protein (p27 T 3Q) 
(Creutzfeld-Jakob disease, 
GerstmanrvStrausler- 
Scheinker syndrome, fetal 
familial insomnia) (PRNP) 


1 


Ml 3899 




+ 


+ 


+ 




+ 




pnstanoyi-CaA oxidase 
(low match) 


1 


Y11411 
















pnstanoyi-CoA oxidase 
(low score) 


1 


Y11411 
















procollagen-lysine, 2- 
oxoglutarate 5- 
q (oxygenase uysints 
hydroxylase, Ehlers-Danlos 
syndrome type VI) (PLOD) 


1 


M98252 






+ 


+ 








procollagen-proline, 2- 
oxogiutarate 4- 
dioxygenase (proline 4- 
hydroxylase), alpha 
polypeptide 1 (P4HA1) 


1 


M24486 






+ 


+ 


+ 


+ 
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procollagen-proline, I- 1 
oxogtutarate 4- 
dioxygenase (proline 4- 
hydroxylase), beta 
polypeptide (protein 
disulfide isomerase; thyroid 
hormone binding protein 
p55) (P4HB) . 1 

nmfifin 1 rPFFJTT I 


4 

1 


J03191 


+ 1 
+ 


* 1 
+ 


+ 






+ 1 
+ 




progesterone receptor- t 
associated p48 protein 
(P48) I 


2 

1 ; 


U2891B 

OOOO DO 




+ | 


+ 


+ 


+ 


+ 




prohibitin (PHb) 

proliferating cell nuaear 
antiaen (PCNA) 


3 


J04718 




+ 


+ 






+ 




proliferation-associatea | 
gene A (natural iller- 
enhancinq factor A) 
(PAGA) 


4 


L19184 


+ 


+ 


+ 


+ j 


+ I 


+ 1 




proiine-ricn protein dstNi i 
subfamily 2 (PRB2) (non- 
exact. 43%aa) _J 


1 


558938 
















proline-senne-tnreonine j 
ohosphatase interacting 
protein 1 (PSTP1P1) 


1 


US4//8 
















prolyl endopeptidase 
(PREP) 


2 


— X7449ti — 




+ 




+ 


+ 1 


+ 




protyicarDoxypeptioase 
anqiotensinase C) (PRCP) 


5 


— CT3977 




+ 


+ 






+ 




promyelocytic leuKemia \ 
PML) 


1 


— M BO 18b 


+ j 


+ 


+ 


+ 




+ 


— 


properdin P factor, 
complement (PFC) 


4 


— X5774U — 


+ 














nrr^-rklaiolM ha&lC DfOtfiin 
pro^pioioici uo*»v r ,w,w " 

(includes platelet basic 
protein, beta- 
thromboglobuiin, 
connective 

tissue-activating peptide ill, 
neutrophii-activating 
oeptide-2) (PPBP) 


1 


— M54995 






+ 






+ 




Wr*\_nl staled basic orotein 
pro-pwwsici uooiv ^iwwhi 

(includes platelet basic 
protein, beta- 

♦hmmhftalQblilin 

connective tissue- 
activating peptide 111, 
neutrophik-activating 
Deotide-2) (PPBP) 


r 7 


—054995 — 






+ 




+ 






proprotein convertase 
subtilisin/kexin type 7 
(PCSK7) 


4 


U40tj23 
















prosaposin (vanant 
Gaucher disease and 
variant metachromatic 
leukodystrophy) (PSAP) 


| 89 


D00422 


+ 


+ 


+ 




+ 


+ 




prostaglandtn- 
endoperoxide synthase 1 
lorostaalandin G/H 
synthase and 
cydooxyqenase) (PTGS1) 


T 1 


U6384B " 


■ B 


+ 












prostagfandm- 
endoperoxide synthase 2 
(prostaglandin G/H 
synthase and 


2 ' 


CT532B 
















cyclooxygenase) yr i w<> 
prostaglandin- 
endoperoxide synthase-1 
(=L08404; U84208) (all 


1 


D5OT68 
















promoters) 

prostate carcinoma tumoi 
antigen (pcta-1) 


T 2 " 


L78132 " 
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protease inhibits 
elastase). alpha-1 
antitr ypsin (P I) 
protease inhioitor 2 (an 
elastase), 

monocyte/neutrophil 
(ELANH2) (low match) 
proteasome (prosome, 
macropain) 26Ssubunrt, 
ATPase. 1 (PSMC1) 



proteasome (prosome, 
macropain) 26Ssubunrt, 
ATPase. 3 ( PSMC3) 
proteasome (prosome, 
macropain) 26Ssubunit t 
ATPase. 4 (PSMC4) 



proteasome (prosome, 
macropain) 26Ssubunit 
ATPase. 5 (PSMC5) 



proteasome (prosome. 
macropain) 26S isdnmrt. 
ATPase. 6 (PMSC6) 
proteasome (prosome, 
macropain) 26Ssubunit 
non-ATPase 11 (PSMD11) 



proteasome (prosome, 
macropain) 26Ssubunit 
non ; ATPase 2 (PSMD2) 



HUll-n i r ww, — y 

proteasome (prosome, 
macropain) 26Ssubun^ 
nniwATPase. 5 (PSMD5) 
proteasome (prosome, 
macropain) 26S subunrt. 
non-ATPase, 7 (Mov34 

hnmnlon^ fP MSD7) 

proteasome (prosome, 
macropain) 26Ssubumt v 
on-ATPase,12(PMS012, 
proteasome (prosome, 
macropain) abator 
subunrt 1 (PA28 alpha) 
(PSME1) 

proteasome (prosome 
macropain) subunrt. alpha 
ty pe.3(PSMA3) 



> TK*' 

proteasome (prosome, 
macropain) subunrt, alpha 
♦yp* 5 <PSMA5) 
roteasome (prosome, 
macropain) subunrt, alpha 

». 7 (PSMA7) 
uiuteasome (prosome, 
macropain) subunrt, alpha 
type.7(PSMA7)(low 
match) 

proteasome VK — — 
macropain) subunrt, beta 

|g 1 (PSMB1) 
rproteasome (prosome, 
macropain) subunrt, beta 
ty™ 10 (PSMB10) 
proteasome (prosome, 
macropain) subunrt, beta 

t 6 (PMSB6) 
□roieasome (presume, 
macropain) subunrt, beta 
type, 8 (large 

multifunctional protease 7) 

fPSMB8) 

proteasome (prosome, 
macropain) subunrt. beta 
type, 9 (large 

multifunctional protease 2) 
(PSMB9) - 



PCT/CAOO/00005 
+ 1 + 1 + t + 1 » I high in many libranes 



■5798«2 



+ + 



+ + 
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proteasome (prosome, 
macropain) subunrt, beta 
ype, 7 (PSMB7) 


i 


UJOUHO 


+ 




+ 


+ 


+ 


+ 




protective protein Tor beta- 
galactosidase 


o 




+ 




+ 




+ 






protein A alternatively 
spliced form 2 (A-2) 


1 


U47925 




+ 












protein activator ot the 
interferon-induced protein 
kinase (PACT) 


1 


AF072B60 




+ 


+ 


+> 






high in testis 


protein disulfide isomerase- 
related protein (P5) 


2 


D49489 


+ 


+ 


+ 




+ 


+ 




protein 

geranylgeranyltransferase 
type 1, beta subunrt 
(PGGT1B) 


1 


L25441 


+ 




4. 










protein homologous to 
chicken B complex protein, 
guanine nucieouae uinaing 
(H12.3) 




(VIZ** i S7*r 




+ 


+ 


+ 


+ 


+ 


high in many iibranes 


protein kinase A anchoring 
protein 


\ 






+ 












protein kinase u suDSiraie 
80K-H (PRKCSH) 


z 






+ 


+ 


+ 




+ 




protein kinase C, beta 1 
(PRKCB1) 


0 




+ 


+ 




+ 




+ 




protein kinase delta 
(PRKCD) 


1 






+ 


+ 


+ 




+ 




protein kinase C, eta 
(PRKCn) 


1 


M55284 






+ 






+ 




protein kinase C, mu 
(PRKCM) (non-exact 78%) 


1 


X75756 
















Protein kinase Olike i 
(PRKCL1) 


2 


D26181 


+ ■ 


+ 


+ 


+ 




+ 




protein kinase, amP- 
activated, gamma 1 non- 
catalytic subunrt (PRKAGi) 


1 


U42412 


B. I 
lymphoma 


+ 


+ 










protein kinase, caniH- 
dependent, regulatory, type 
1, alpha (tissue specific 
extinguisher 1) (PRKAR1A) 


4 


M1B468 




+ 


+ 


+ 




+ 




protein kinase, una- 
activated, catalytic 
polypeptide (Pkkdc) 


1 


U47077 




+ 


+ 






+ 




protein kinase, mitogen- 
activated 1 (MAP kinase 1; 
p40, p41) (PRKM1) 


1 


Z11695 


B 














protein kinase, mitogen- 
activated 6 (extracellular 
signal-regulated kinase, 
p97) (PRKMo) 


1 


LI ivO* 




4. 




+ 




+ 




protein kinase, mitogen- 
activated, kinase 3 (MAP 
kinase kinase 3) - 
(PRKMK3) 


1 


U66839 


+ 


+ 


+ 


+ 


+ 






protein pnospnatase 1 , 
catalytic subunrt, alpha 
isoform (PPP1CA) 


5 


M63960 


+ 


+ 


+ 


+ 


+ 






protein pnospnatase 1, 
regulatory subunrt 10 
(PPPR10) 


3 


Y13247 






+ 


+ 




+ 




protein pnospnatase i, 
regulatory subunrt 7 
(PPP1R7) 


2 


Z50749 


+ 




+ 




+ 






protein pnospnatase 2 
(formerly 2A) catalvttc 
subunrt, beta isoform 
(PPP2CB) 


1 


X12656 


+ 


+ 


+ 


+ 


+ 


+ 




protein phosphatase z 
(formerly 2A), regulatory 
subunrt B tt (PR 72), alpha 
isoform and (PR 130), beta 
isoform (PPP2R3) 


1 


L07590 






+ 






+ 
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protein phosphatase 2, 
regulatory subunit B (B56), 
alpha isoform (PPP2R5A) 


l 


L423/3 




+ 


+ 


+ 








protein phosphatase 2, 
regulatory subunit B (B56), 
delta isoform (PPP2R5D) 


3 


D78350 




+ 


+ 


+ 




+ 




protein phosphatase 2, 
regulatory subunit B (B56), 
gamma isoform 
(PPP2R5C) 


1 


D2B445 


+ 


+ 


+ 


+ 




+ 




protein phosphatase zA 
regulatory subunit alpha- 
isotype (aipha-PR65) 


5 


J02902 


+ 


+ 


+ 










protein phosphatase 4 
(formerly X), catalytic 
subunit (PPP4C) 


2 


AF097996 


+ 


+ 


+ 


+ 








protein tyrosine Kinase z 
beta (PTK2B) 


4 


L49207 




+ 












protein tyrosine 
phosphatase epsilon 


1 


X54134 
















protein tyrosine 
ohosohatase tvoe IVA. 
member 2 (PTP4A2) 


2 


L48723 


+ 


+ 


+ 


+ 




+ 




protein tyrosine 
phosphatase, non-receptor 
tvoe 1 rPTPND 


1 


M31724 


+ 


+ 


+ 


+ 








protein tyrosine 
phosphatase, non-receptor 
tvoe 12 (PTPN12) 


1 


M93425 






+ 








high in testis 


protein tyrosine 
phosphatase, non-receptor 
type12(PTPN12) (non- 
exact 70%) 


1 


M93425 
















protein tyrosine 
phosphatase, non-receptor 
type 2 (PTPN2) 


2 


MZ5393 




+ 




+ 




+ 




protein tyrosine 
phosphatase, non-receptor 
tvoe 4 (rneaakarvocvte) 
(PTPN4) 


1 


M68941 






+ 


+ 




+ 




protein tyrosine 
phosphatase, non-receptor 
tvDe 6 (PTPN6) 


7 


M74903 


+ 




+ 


+ 




+ 




protein tyrosine 
phosphatase, non-receptor 
type 7 (PTPN7) 


1 


D11327 


+ 






+ 




+ 




nrntAtn tvrasmfi 

phosphatase, receptor 
type, alpha polypeptide 
(PTPRA) 


i 


' M34S68 






+ 


+ 




+ 




protein tyrosine 
phosphatase, receptor 
type, c polypeptide 
(PTPRc) 


44 


Y00638 




+ 




+ 




+ 




protein tyrosine 
phosphatase, receptor 
type, M (PTPRM) 


1 


X58288 




+ 


+ 


+ 




+ 




protein tyrosine 
phosphatase, receptor 
tvoe. N do iv peptide 2 
(PTPRN2) 


2 


U81561 




+ 




+ 








protein witn poiygiutamine 
repeat (ERPROT213-21) 


1 


U94836 




+ 


+ 


+ 




+ 




protein-Kinase, interferon- 
inducible double stranded 
RNA dependent inhibitor 
(PRKRI) 


1 


U28424 








+ 




+ 




proteirvL-isoaspartate (U- 
aspartate) 0- 

methyltransferase (PCMT1) 


4 


U 13892 




+ 


+ 










proteoglycan 1, secretory 
granule (PRG1) 


7 


J03223 




+ 




+ 




+ 




prothymosin, aipna (gene 
sequence 28) (PTMA) 


12 


M14483 




+ 


+ 


+ 


+ 







81 



WO 00/40749 



PCT/CAOO/00005 



prp2S.U5snHNP1U0kd 
protein (U5-100K) 


7 


AF026402 




+ 


+ 






+ 




PRP4/SfKyWU splicing 
factor (HPRP4P) 


1 


AF00168/ 






+ 


+ 




+ 




kinase 7 (PTK7) 


1 


U40271 




+ 


+ 






+ 




m ihnornir rATJtntnr £^7V 

ligand-gated ion channel, 4 
(P2RX4) 


T' 


""AF000234 




+ 


+ 


+ 




+ 




punnergic receptor pzx, 
tigand-gated ion channel, 7 

~^rv/\ # } 


1 


Y12851 


+ 












macrophage only 


puromycsn-sensitive 
aminopeptidase (PSA) 


1 


Y07701 






+ 






+ 




putative mi i \V3 i r^y-Dinuing 
protein 


2 






+ 








+ 




putative Drain nucieany- 
targeted protein 
(KIAA0765) 


1 


ABB 15303 

now i Owww 


+ 


+ 


+ 






+ 




putative chemokine 
receptor GTP-binding 
protein (HM74) 


1 


D10923 


+ 














mutative dienoyl-coA 
i so me rase (ECH1) 


1 


AF030249 
















putative u-btnding protein 


1 


AF065393 
















3i rt^tttJA human LJ 1 & plaee 

r mauve numan nLn uass 
II associated protein I 
(PHAP1) 


i 

1 


"U73477 


B 


+ 












Putative L-type neutral 
amino acid transporter 
(KIAA0436) j 


1 


AB007896 
















mutative mitochondnal 
space protein 32.1 


I 


— AF050mH — 
















-*Ul Al IVfc MUvllN OUKfc 

PROTEIN PRECURSOR 
24 (MULTl- 

GLYCOSYLATED CORE 

rKU 1 CIN \vf\\3\* m £>'+) 

(MUC-24) 


I 


















xnauve nuaeic aao 
Ending protein 




— X76302 — 


+ 


+ 


+ 






+ 




putative outer 
mitocnonanai memo rone 
34 kOa translocase 


1 


- U58870 




+ 


+ 






+ 




putative pi 50 (non-exact 

QD0/\ 


1 


— (J9356B 
















putative translation 
initiation factor (SUM) 


1 


L25247 




+ 


+ 








High in moderately 
differentiated colon 
adenocarcinoma 


putative tumor suppressor 
orotein M23F2) 


1 


AF061838 




+ 


+ 


+ 




+ 




pyrrottne 5-cartx>xyiate 
reductase 


1 


M77836 


+ 




+ 


+ 








pyaivate dehydrogenase 

i upoarniuej dipim i 

(PDHA1) 


1 


D90084 




+ 


+ 


+ 


+ 






nun iiiata riohw/f m/innaCA 
pyruvate ucnyuiv/uciiado 

(lipoamide) beta (PDHB) 


2 


J0357B 


+ 


+ 


+ 


♦ 




+ 




Pyruvate dehydrogenase 

romnlAV lirv>i/L/Y>ntfliriinn 
cumpieA, Hpwyi-wjiiiciiiiiiiy 

component X; E3-binding 
nrotein fPDXH 


3 


Y13145 




+ 












pyaivate Kinase, muscte 
(PKM2) 


ii 


M23725 










+ 






RAB, member ot kas 
oncogene family-iike 
(RABL) 


1 


U 18420 




+ 


+ 


+ 




+ 




RABi, member kas 
oncogene family (RAB1) 




M2B209 




+ 


+ 


+ 








RABT1A, member KA5 
oncogene family (RAB1 1 A) 


2 


X55740 


+ 


+ 


+ 


+ 




+ 


" high in spleen 



82 



WO 00/40749 PCT/CAOO/00005 



RABi 1 B, member RAS 
oncoqene family (Rab11B) 


1 


D4M1B 




+ 












AR27A member RAS 
ncogene family (RAB27A) 


- 3 


"U386M 








+ 








RAB5B, memper kAS 

nnrr\nr*n& familv fRAB5B^ 


i 


■ X54871 




+ 


+ 


+ 




+ 




RAB6, member kas 

nnrnriAnp fa mil V f RAB6^ 


1 


M28212 
















RAB7. member ka» 

nnrnnonp familv fRAB7^ 


1 




+ 


+ 




+ 




+ 




RAB7, member kas 

nnmnPnP familv-likfi 1 

(RAB7L1) 


2 


D84488 




+ 








+ 




RAB9, member KAS 
oncogene family (RAB9) 


i 


U44103 
















RAD50 (S. cerevisiae) 
homoiog (RAD60) 


2 


U63139 




+ 




+ 








RAD51 (b. cerevisiae) 
homoiog C(RAD51C) 


1 


AP029BB9 




+ 


+ 


+ 




+ 




Radin Diood group (KU) 


2 


L03411 








+ 








TOPI /RNA exoort 1 
S.pombe) homoiog (RAE1) 


3 


U84720 


+ 




+ 


+ 








ralA-binding protein 


2 


L42542 


+ 


+ 


+ 


+ 








RAN binding protein 2-like 
1 (RANBP2L1) 


2 


AF0120U6 
















Ran gt Kase activating 


3 


XB2260 


+ 






+ 








RAN, member kas 
oncogene family (RAN) 
low ma ten) 


1 


M31469 
















RanBP2 (Kan-omoing 
protein £j \-uis>4 < k> ( 
L41 840 sapiens 

ni ]rJ«onnnrin fNUP358N 


i 


D42053 
















ranstorming growtn tador, 
beta receptor tl (70-dOkO) 


4 


D50683 


+ 


+ 








+ 




RAP1 A, member of HAS 

nnmnana familv ifRAPI A) 


10 


M22996 


+ 






+ 


+ 






RAK-reiated orpnan 

ri»r»ntor C fRORC) 


1 


U16997 
















RA5 guanyl releasing 

nrntoin 0 /ralrium and 

3AG-regulated) 


1 


Y12336 


+ 


+ 












ras nomoiog gene ramily, 
member A (ARHA) 


12 


X05026 


+ 


+ 


+ 








high in ovary 


ras nomoiog gene ramuy, 
member G (rho G) (ARHG) 


1 


X61587 


+ 






+ 








ras nomoiog gene ramily, 
member H(ARHH) 


2 


23522/ 




+ 


+ 










ras inhibitor (RiNi) 


2 


M37191 




+ 












Ras-u ivase activating 
protein SH3 domain- 
binding protein 2 


2 


AF053535 


+ 


+ 


+ 


+ 








Ras-ti I Pase-activaung 
protein SH3-domain- 

hi nH inn r\rnit>\ n /("5*^RP^ 


3 


U32519 


+ 


+ 


+ 










ras-re»ated U3 Dotuunum 
toxin substrate 2 (rtio 
family, small GTP binding 
protein Rac2) (RAC2) 


11 


M29871 






+ 






+ 




RA5-RELATI=U PKOIbIN 
RAP-1B (GTP-BINDING 


1 


P09526 
















RBCJ-1 


1 


X85133 




+ 


+ 


+ 








rearranged 1 cell receptor 
beta variable region 
(TCRB) (=X58810) 


1 


L06891 
















regulator ot i- as-induced 
apoptosis (TOSO) 


1 


AI-0575S7 


5 
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regulator of G protein 
signalling 6 (RGS6) 


1 


AF07392U 
















regulator of G-protein 
signalling 14 (RGS14) 


2 


AF037195 


+ 


+ 


+ 


+ 








regulator of G-prbtein 
signalling 2, 24kD (RGS2) 


5 


L13391 


+ 


+ 


+ 


+ 




+ 




regulator of G-protein 
signalling 5 (RGS5) (49% 
aa) 


i 


O 15539 
















regulatory factor X, 4 
(influences HLA class II 
expression) (RFX4) 


i 


M69297 






+ 










regulatory factor x, 6 
(influences HLA class II 
expression (RFX5) 


2 


X85/BB 


i 


+ 


+ 






+ 




replication protein ai 
(RPA1) 


1 


M63488 




+ 




+ 




+ 




replication protein A3 
(14kD) (RPA3) (low match) 


1 


L07493 
















reproduction B (D8S22y«b) 


1 


D83767 




+ 




+ 








requiem, apoptosis 
response zinc finger gene 
(REQ) 


2 


U94585 


+ 


+ 


+ 


+ 








rpntiipm aDODtOSlS 

response zinc finger gene 
(REQ) (=AF001433) (low 
match) 


1 


U94WS 
















restin (Keed-stemoerg cell- 
expressed intermediate 
filament-associated 
protein) (RSN) 


1 


M97501 


B. i 


+ 


+ 










retinoblastoma 1 (including 
osteosarcoma) (RB1) 


'6 


L11910 


+ 


+ 




+ 








retinoblastoma binding 
protein 2 homolog 1 
(RBBP2H1) 


1 


AF087481 
















retinoblastoma-binding 
protein 1 (RBBP1) 


1 


566427 




+ 












retinobiastoma-oinding 
protein 2 (RBBP2) 


5 


566431 


+ 


+ 




+ 








retinoblastoma-binding 
protein 4 (RBBP4) 


1 


X71S10 






+ 










retinoblastoma-binding 
protein 4 (RBBP4) 


1 


— X73Z62 — 




+ 




+ 








retinoblastoma-binding 
protein 7 (RBBP7) 


1 


U35143 
















retinobiastoma-ime 1 
(p130) (RBL2) 


1 


X76061 




+ 


+ 






+ 




retinoic aad receptor 
responder (tazarotene 
nduced) 3 (RARRES3) 


1 


AF06022B 




+ 




+ 




+ 




retinoic add receptor, 
alpha (RARA) 


1 


X06538 


+ 


+ 




+ 








retinoic aad responsive 
(NN8-4AG) 


1 


U503H3 




+ 








+ 




retinoid X receptor beta 
(RXR-beta) 


2 


X66424 






+ 


+ 




+ 




REV3 (yeast homolog)-like f 
catalytic subunrt of DNA 
polymerase zeta (REV3L) 


1 


AF035537 
















Rho GDP dissociation 
inhibitor (GDI) beta 
(ARHGDIB) 


23 


L07916 


+ 


+ 




+ 


+ 


+ 




Rho GTPase activating 
protein 4 (ARHGAP4) 


2 


X78S17 


+ 


+ 












Rho G I Pase activating 
protein 4 (ARHGAP4) (low 


1 


P5BT71 — 
















Rho-assoaated, cotieo-coi 
containing protein kinase 2 
(ROCK2) 


i 


AB014519 
















ribonuciease 6 precursor 
(RNASE6PL) 


2 


U85625 




+ 


+ 


+ 


+ 


+ 
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ribonuciease, KNase A 
family, 2 (liver, eosinophil- 
derived neurotoxin) 
RNASE2) 
nbonuciease/angiogenin 
inhibitor (RNH) 



ribonucleosiae diphosphate 



reductase Ml subunit 
ribonucleotide reductase 
M2 polypeptide (non-exact 

91%) 

nbophonn I (WHN1) 



nbophon n II (KHNz) 
nbosomal 18S rKNA 



ribosomal pnospnoprotem 
PP. 5UTR (low match) 
Ribosomal protein 

nbosomal protein I 
(RPL10) 



X55988 



XB5708 



PRL13) 
ribosomal protein u4 

nbosomal protein li/ 



homologue 
ribosomal protein LIU 



(RPL19) 

nbosomal protein OT 



(RPL21) 
ribosomal protein L22 
f RPL 22) 

imal protein 
(RPL23) 

bosomal protein i 

RPL23A) 
nbosomal protein 
(RPL26) 

ribosomal protein I 
(RPL27) 

ibosomai protein Lz/a 



(RPL27A) 

nbosomal protein CZ8 



(RPL28) 
ribosomal protein C5 
RPL29) 

nbosomal proiem i 
(RPL3) 

ribosomal protein I 
hom ologue 

protein I 
(RPL30) 

nbosomal protein C3D 
(RPL30) (low score) 
ibosomai protein I 
(RPL31) 



T 



Y00281 
"T0D2BT 



Miouya 

D2841B 



+ 



TT 



6 



P53025'" 
X79234" 



P26373 
D8773S 



X5377T 



X80821 
X6352/ 



+ 



+ 



+ 



+ 

_ 



+ i + 
+ I + 



U1496/" 
D17652 



U149B8 
U149BS T 



U10248 



X79238 



+ 



+ 
+ 



+ 

+ 
+ 



+ 
+ 



+ 

"+■ 



+ 

"T" 



+ 



+ 

7T+ 



+ |Aiveoiar ~~ 
^ rhabdomyosarcoma 



+ high in many libraries 
+ high in many iioranes 



blood oniy 



lign in tetai adrent 
bland and skin 



^ Thigh in many i 

iigli in many libraries J 



+ | High in aiveoiar 
I rhabdomyosarcoma 
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nbosomat protein L32 
(RPL32) 


3 


X03342 






+ 


+ 




+ 




nbosomal protein L33-iike 
(RPL33L) _j 


1 


AF047440 






+ 


+ 




+ 




nbosomal protein L34 
(RPL34) 


5 


L38941 




+ 


+ 




+ 






nbosomal protein L34 
(RPL34) (low match) 


1 


138941 
















nbosomal protein L3/ 
(RPL37) 


5 


U236G1 


+ 




+ 


+ 






high in barstead 
prostate 


nbosomal protein L3/a 


4 


X66699 




+ 


+ 


+ 




+ 


high in many libranes 


nbosomal orotein L38 
PRL38) 


1 


£Z687b 








+ 


+ 


+ 


high in many libranes 


nbosomal Drotein L4 

W9UIIWII Wfcw«l • ^r~r 

RPL4) 


27 


D23660 


+ 


+ 


+ 


+ 


+ 


+ 


high in many libranes 


nbosomal Drotein L41 
RPL41) 


4 


AF026844 


+ 


+ 


■ + 


+ 


+ 




high in many libranes 


nbosomal orotein L5 
(RPL5) 


14 


U14966 


+ 


+ 


+ 




+ 




High in alveolar 
rhabdomyosarcoma 


nbosomal protein L5 
(RPL5) (low match) 


1 


U14966 
















nbosomal orotein Lb 
RPL6) 


7 


X69391 




+ 


+ 




+ 




high in many libranes 


nbosomal orotein L7 
(RPL7) 


14 


X52967 




+ 


+ 








high in conorm 


nbosomal orotein L7a 
(RPL7A) 


15 


M36072 




+ 


+ 








High in uterus, ana 
seminoma 


nbosomal Drotein LB 
(RPL8) 


5 


Z28407 


+ 




+ 


+ 




+ 


high in ovary 


nbosomal orotein L9 
(RPL9) 


10 


U09953 






+ 


+ 




+ 




nbosomal orotein S1Q 
(RPS10) J 


5 


U14972 


+ 


+ 


♦ 




+ 


+ 


high in many noranes 


rihn^omal nrotein SI 1 
(RPS11) 


4 


X06617 


+ 




+ 






+ 


high in many libranes 


nhnsnmai orotein S 1 1 
(RPS11) (low match) 


1 


" AB007152 
















nbosomal Drotein bl A 

MUW9WIINH W IVII I » 

(RPS12) 


3 


X53505 


+ 


+ 


+ 


+ 


+ 




high in many libranes 


nbosomal orotein SI 3 
(RPS13) 


2 


LOU 24 






+ 




+ 






nbosomal orotein S14 

lll/VWVIHVI ^fw*m%^0*9W ■ w 

(RPS14) 


12 


M13934 










+ 


+ 




nbosomal protein bio 
(RPS15) 


2 


M324Ub 


+ 


+ 








+ 




nbosomal protein bib 
(RPS16) 


3 


M 60854 




+ 


+ 








High in prostate 
invasive tumor 


nbosomal protein bi 7 
(RPS17) 


2 


Ml 3932 




+ • 


+ 


+ 






ntgn in many uoranes 


nbosomal protein si 8 


8 


X6915U 
















nbosomal orotein £519 
(RPS19) 


7 


M81757 


+ 


+ 


+ 




+ 




high in many libranes 


nbosomal protein b2 
(RPS2) 


4 


XI 720b 


+ 


+ 


+ 






+ 


high in many libranes 


RIBD50MAL PK0lfclNS2 
(RPS4) 


2 


P1588U 
















nbosomal protein bzu 
(RPS20) 


7 


L06498 


+ 


+ 


+ 




+ 


+ 


high in many libranes 


nbosomal protein bzi 
(RPS21) 


3 


L04483 




+ 


+ 


+ 


+ 


+ 


high in cu;i4+/<;u38- 
hematopoietic cells 
and skin tumor 


nbosomal Drotein b23 
(RPS23) 


3 


" D 14530 






+ 


+ 








nbosomal protein b24 
(RPS24) 


7 


M31520 


+ 


+ 


+ 




+ 


+ 


high in uterus 


nbosomal protein b2b 
(RPS25) 


3 


M54716 


+ 


+ 


+ 




+ 


+ 


prostate 


nbosomal protein Sifci 
(RPS26) 


2 


X69654 




+ 


+ 




+ 


+ 




nbosomal protein b27 
((metallopanstimulin 1) 
(RPS27) 


5 


Ub^84/ 


+ 


+ 


+ 


4- 


+ 
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ribosomal protein S2B 
(RPS28) 


3 


U5BG82 


+ 


+ 




+ 




+ 




nbosomal protein 529 
(RPS29) 


2 


— U14973 


+ 


+ 


+ 


+ 


+ 


+ 




n bosom al protein S3 
(RPS3) 


9 


X5b/1b 


+ 


+ 


+ 


+ 


+ 




high in many libranes 


ribosomal protein S3 
(RPS3) (low match) 


i 


U14990 
















nbosomal protein 53 A 
(RPS3A) 


21 


Z83334 




+ 


+ 


+ 


+ 


+ 


high in many libranes 


nbosomal protein 53A 
(RPS3A) (low score) 


1 


M77234 
















nbosomal protein 54, pl- 
unked (RPS4X) 


9 


M5B4SU 


+ 


+ 


+ 


+ 




+ 


high in ovary and 
Synovial sarcoma 


ribosomal protein 54, y- 
linked (RPS4Y) 


2 


M&WbU 


+ 


+ 


+ 


+ 


+ 






ribosomal protein 55 
(RPS5) 


4 


U14970 


+ 


+ 


+ 




+ 


+ 


high in lymphoma 


RIBOSOMAL PKOIbIN B6 

(PHOSPHOPROTEIN 

NP33) 


1 


P1066U 
















ribosomal protein 56 
(RPS6) 


22 


M20020 


+ 




+ 


+ 


+ 






ribosomal orotein 56 
(RPS6) (non-exact 86%) 


1 


" MT7232 
















ribosomal orotein 
kinase, 90kD, polypeptide 
1 (RPS6KA1) 


3 


L07597 


+ 


+ 


+ 


+ 




+ 




nbosomal protein St> 
kinase 90k0 polypeptide 
2 (RPS6KA2) 


1 


X85106 
















nbosomal protein S7 
(RPS7) 


4 


Z25749 






+ 




+ 


+ 




ribosomal protein Sfl 
(RPS8) 


6 


X67247 






+ 


+ 








ribosomal protein sfl 
(RPS9) 


8 


U14971 














colon tumor 


nhnsnmal orotein larae P(5 
(RPLPO) 


"" 18 


Ml 7885 


T 




+ 






+ 




nbosomal protein, large, Hi 

/DDI D4\ 

(RPLPT) 


12 


Ml 788b 


T 


+ 












ribosomal RNA 18S 

(=potyadenylating 
sequence) 


11 


X03205 
















nbosomal RNA 2bS 


2 


M11167 
















nbosomal kna, ib5 


1 


U25123 
















nng finger protein (non- 

OAaU 90 70/ 


1 


AJ001019 
















nng tinger protein 3 (KNh3) 


1 


AJ001019 
















ring tinger protein 4 (KNh4) 


3 


AB0OO468 




+ 












nng zinc-tinger protein 
(ZNF127-Xp) 


3 


U41315 




+ 


+ 






+ 




rna (guamne-7-) 
methyttransferase (RNMT) 


1 


AB0Q7858 




+ 


+ 


+ 




+ 




rna bind ma motif orotein 5 
(RBM5) 


4 


U2394© 




+ 


+ 


+ 




+ 




RNA bindina motif sinale 
stranded interacting protein 
2 (RBMS2) 


1 


D28483 




+ 




+ 




+ 




rna heiicase (putative), 
(Myc-regutated DEAD box 
protein) (MRD8) 


1 


X98743 


+ 


+ 




+ 








rna neiicase-reiated 
protein 


1 


AF083255 




+ 








+ 




rna pot ii largest subunit 


2 


X74872 
















RNA polymerase i subunit 
(RPA40) 


1 


AF008442 




+ 


+ 






+ 




RTVP-1 protein 


2 


X91911 


* 1 + 


+ 






+ 
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fSlOO cakaum-biiiJ"«» 
protein Al0(awwxm II 

polypeptide (pH)) 

5100 calauiiHUiiiuing 
protein A11 (calgizzann) 

fc-inoAH) 

irnjrrcalaumEmding 
protein M(calaumprote.n, 

calvasculin, metastasis 

protein A8 (calgranulm A) 
fc<nnAai 

protein A9 (calgranulm B) 
fS100A9) _ 

"A gene _____ 

.__aenosyimetluoimw 
L^^vylage 1 (AMP 1j 

IhStocompatibility antigen 
aloh a-chain 



eerreied protein, a«J»., 
^ne-rich (osteonectin) 

(SPARC) . 

Secretory earner 
membrane protein i 
vsrJVMPI) 
secretory caiiiei 
membrane protein z 

secretory caiuei 
membrane protein 3 
(ft r,AMP3) 
secretory giaiwle 
proteoglycan a>re(dones 
^^hrta-^GreJ.pi) — 

seiecbnL(lyiMi*V e 
adhesion molecule 1) 

(SELL) , 
'in M Ugai 

sema domain t 
immunoglobulin domain 

(lg), transmembrane 
domain (TM) and short 
cytoplasmic domain, 
(semaphorin) 40 

fQFMAAXft 

^eriArg-related nudeai 
matrix protein (plenty of 
prolines 101-like) 

WepamdoyUia.ulL.Jse 

serine palmiloylliaiuilwase, 
subumtjl (LCB2) 



PCT/CAOO/00005 

ttT 



ZTOOT 



ane marrow 



Tfngn in invasive ■ 
la^nx squamous cell | 
I carcinoma 
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senne protease 


1 


J02907 
















senne protease inhibitor, 
Kunitz type, 2 (SPINT2) 


1 


u / tjuyo 






+ 










senne/threonine Kinase iu 
(STK10) 


1 


AB015718 


+ 




+ 


+ 








serine/threonine Kinase iy 
(STK19) 


i 


L26260 


+ 


+ 


+ 


+ 






i 


senne/tnreonine Kinase 4 
(STK4) 


1 


U18297 




+ 












senneAhreonine protein 
kinase KKIALRE 
(KKIALRE) 


i 


X6535B 




+ 




+ 




+ 




senne/threonine protein- 
kinase (NIK) 


i 


Y10255 




+ 


+ 


+ 








SERINE/THKbONINb- 
PROTEIN KINASE 
RECEPTOR R3 
PRECURSOR (SKR3) 


i 


P37023 
















serologically defined colon 
cancer antigen 16 (NY-CO- 
16) 


2 


AF039694 
















serologically defined colon 
cancer antigen 33 
(SDCCAG33) 


1 


AH339698 


B, T 


+ 


+ 










serologically defined colon 
cancer antigen 33 
(SDCCAG33) (low score) 


1 


AF 039688 
















serologically denned colon 
cancer antigen 33 
(SDCCAG33) (low score) 


1 


AF039698 
















serum depnvation 
response 

(phosphatidylserine-binding 
protein) (SDPR) (=S67386) 


1 


AFQB5401.1 
















serunvgiucocorticoid 

rem il at or! IrinafiP fSGIG 

1 C^UIOlvw Ml IOSC ywwrx/ 


2 


Y1003Z 


+ 




+ 


+ 








5k r domain, orfurcateo i 


2 


D31891 


+ 




+ 






+ 




SH2 domain protein i A, 
Duncan's disease 
lymphoproliferative 


1 


AF073019 


I 










+ 




5H3 binding protein (SAb) 


2 


AB005047 




+ 


+ 


+ 




+ 




SH3 domain protein id 
(SH301B) 


4 


U61167 








+ 




+ 




SH3BGR PROTEIN (=21- 
GLUTAMIC ACID-RICH 
PROTEIN;21-GARP) (non- 
exact 82%aa) 


1 


P55822 
















SH3-binding domain 
glutamic acid-rich protein 
like (SH3BGRL) 


i 


AKW2081 


+ 


+ 


+ 


+ 








5H3-domain (iRB2-iiKe i 
(SH3GL1) 


i 


U65999 
















5HU (sre nomotogy 2 
domain-containing) 
transforming protein 1 
(SHC1) 


2 


X68148 




+ 




+ 








siah binding protein i 
(SiahBPI) 


2 


U51586 




+ 












siah bindina nrotein 1 

(SiahBPI) (non-exact, 
69%) 


1 


U5T355 — J 
















Sialomuan CU164 
(CD164) 


9 


D14043~ 
















siaiophonn (gpLH5, 
leukosialin, CD43) (SNP) 


2 


J04536 
















sialyltransterase (b I hni) 


1 


U14550 






+ 


+ 




+ 




siaiyttransterase 1 (beta- 
gaiactoside alpha-2.6- 
siatytransferase) (SIAT1) 


2 


X17247 
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sialyllransterase 4A (ueia- 
galactosidase alpha-2.3- 
sialytransferase) (SIAT4A) 


1 




H 
D 








+ 


+ 




siaiyitransrerase a (aipna- 
2, 8-polysiatytransferase) D 
(SIAT8D) 


1 


L416BU 




+ 












signal peptidase 25KLia 
subunit 


« 


















signal recognition particle 
14kD (homologous Alu 
RNA-binding protein) 
(SRP14) 


1 


A/o4oy 
















signal recognition particle 

54KU (aKrW) 


i 


U51920 






+ 










signal recognition particle 
9kD (SRP9) 


2 


U20998 




+ 


+ 




+ 


+ 




signal recognition particle 
receptor ( docxing protein j 
SRPR 


5 


















signal regulatory protein, 
beta, 1 (SIRP-BETA-1) 


5 


Y10376 




+ 








+ 




signal sequence receptor, 
alpha (translocon- 
associated protein alpha) 
(SSR1) 


2 


Z 12830 












+ 




signal sequence receptor, 
beta (transiocorv 
associated protein beta) 
(SSR2) 


2 


X74104 


+ 


+ 


+ 






+ 




signal transducer ana 
activator of transcription 
(STAT5A) 


4 


L41142 


+ 


+ 


+ 






+ 




signal transducer ana 
activator of transcription 2, 
113KD (STAT2) 


1 


U18671 












+ 




signal transducer and 
activator of transcription 3 
(acute-phase response 
factor) (STAT3) 


3 


L29277 
















signal transducer ana 
activator of transcription 5A 
(STAT5A) 


2 


U48730 


+ 




+ 


+ 




♦ 




signal transducing adaptor 
molecule (SH3 domain and 
IT AM motif) 1 (ST AM) 


1 


■ U43899 
















silencing mediator of 
retinoid and thyroid 
hormone action (SMRT) 


1 


















similar to beta-transduan 
superfamity proteins 
(SAZD) 


1 








+ 






+ 




simitar to S. cerevisiae 
SSM4 (TEB4) 


i 








+ 


+ 




+ 




similar to yeast pre-mKNA 
^alietna factors Prn1/Zer1 
and Prp6 


i 


AF026031 




+ 


+ 


+ 




+ 




bli protein 


1 


AJ01U059.1 
















Sjogren syndrome antigen 
A1 (52WD, 
ribonudeoprotein 
autoantigen SS-A/Ro) 
(SSA1) 


2 


M62B00 










+ 






Sjogren syndrome antigen 
A1 (52kD, 
ribonudeoprotein 
autoantigen SS-A/Ro) 
(SSA1) (non-exact 63%) 
(match to zinc finger) 


1 


MDZOUU 
















SKAP55 nomologue 
(SKAP-HOM) 


1 


1 AJ004886 






+ 


+ 




+ 




skbl (5. pombe) homolog 2 
(SKB1) 


' AF015913 


+ 




+ 


+ 




+ 
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solute earner tamily I 
cationic amino acid 
transporter, i+*V* x ™">< 
| mpmber5(SL C7A5) 

solute earner tamily - 
(cationic amino acid 
transporter,^* system), 

member 6 (SL.C7A6) 
solute earner family 
(cationic amino acid 
transporter, v+ systefn), 
member 6 (SLC7A6) (non- 

exact77%)___ 

solute carrier tamily 9 

sodium/hydrogen 
exchanger), isoform o 

(SLC9A6) 



-M80244' 



TTW p r T T " 



-RFD3WDT 



M22B/7" 



sortilin-related receptor, 
(DLR class) A repeats- 
rantainin fl (SORL1) 
sorting nexin 
sorting nexin 



sorting nexin 
(=1183194.1 TRAF4- 
assoctated factor 2) 
5p3 transenpbon taclui 
( SP3, 
S3 transcnption 

tdP3> 

special A I -ncn sequence 

binding protein 1 (bina st0 
nuclear matrix/scaffold- 
associating DNA's) 
(SATB1) 



■AH2«bB.r 



speckle-type POZ pioleui' 
(SPOP^ 



"AJ0U0W4" 



IP OP^ (non-exact) 
^pectnn i>H3 domain 
binding protein 1 

fSSH3BP1) 

Spednn, alpha, non- i 
erythrocytic 1 (alpha-fodnn) 
(SPTAN1} 1 
spermidine/spermine U . 
a cetvttransfera se(SAT) 
spermidine/spermine iN I- 
acetyttransferase (SAT) 
( non-exact, 84%) 
spermine syn" 

sphingomyelin 
phosphodiesterase 1 . actd 
ysosomal (acid 



(PROTEIN DAr-J*) 
spinocerebellar ataxia I 
(olivopontocerebellar ataxia 
1 , autosomal dominant, 
ataxin 1)(SCA1 V 



•U403b't r 
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Qmnocprfibfiilar ataxia 2 

(olivopontocerebellar ataxia 
2 autosomal dominant, 
ataxin 2) (SCA2) 


- f 


""U70323 


B 














sninocerebellar ataxia 7 
(olivopontocerebellar 
atrophy with retinal 
degeneration) (SCA7) 


2 


AJ000517 
















spliceosome associated 
protein (SAP 145) 


3 


U41371 




+ 






+ 


+ 




splicing factor (UU1.3) 
(CC1.3) 


2 


L10910 


+ 










+ 




snlicmo factor SRr>40-1 
(SRp40) 


7 


U30828 


+ 


+ 




+ 








soliano factor 
arginine/serine-rich 1 1 
(SFRS11) 


3 


M74002 


B 


+ 






+ 


+ 




spitdng factor, 
arginine/serine-rich 7 
(35kD) (SFRS7) 


4 


L41S87 




+ 


+ 


+ 




+ 




src-iike adapter protein 
(non-exaci, /ovosaj 


i 


U30473 
















Src-hke-adapter (SLA) 


5 


D89077 




+ 




+ 




♦ 




src-iike-adapter (SLA) (low 
match) 


i 


UB9U/v 
















src-like-adapter (5LA) (low 
score) 


1 


U44403 
















stanmn (SNN) 


2 


AF030196 








+ 








SIAI induced siAi 
inhibitor 3 (SSI-3) 


1 


AB004904 








+ 








si bZO-iiKe Kinase 3 (MS i - 
3) 


2. 


AF024636 


+ 


+ 


+ 






+ 




step il splicing factor SLU7 
(SLU7) 


1 


AF1 01074 








+ 


+ 


+ 




steroid suifatase 


1 


Ml 7591 
















steroid suifatase 

fmtemQomah arvKurfatasfi 

C. isozyme s (STS) 


1 


J04S64 




+ 




+ 








sterol cam fir orotain 2 
(SCP2) 


f 


— 0155421™" 




+ 




+ 


+ 


+ 




sterol oacyitransrerase 

/acvt-Coen^vrnfi A* 

cholesterol acyltransferase) 
1 (SOAT1) 


1 


AF059202 
















stimulated trans-acting 
factor (50 kDa) (STAF50) 


6 


X82200 


+ 


+ 












stnatin, caimoduiin-oinaing 
protein (STRN) (low match, 
71%aa) 


1 


U17989 
















Stromal antigen 2 (S r ACiZ) 


2 


Z75331 






+ 


+ 




+ 




stromal interaction 
molecule 1 (STIM1) 


3 


~" U52426 




+ 


+ 


+ 








structure specttic 

recognition orotfiin 1 

1 vWUI IIU Wl 1 |/IWLBIIi ■ 

(SSRP1) 


1 


M86737 








♦ 








succinate dehydrogenase 
complex, subunit A, 
flavoorotein (Fri\ (SDHAl 


5 


L21936 






+ 










succinate dehydrogenase 
complex, subunit B, iron 
sulfur (Ip) (SDHB) 


1 


U17248 




+ 


+ 


+ 




+ 




ciiccinAtA H AhvH mo aop q a 

complex, subunit C, 
integral membrane protein, 
15kD (SDHC) 


1 


U57877 


+ 


+ 


+ 


+ 




+ 




succinate dehydrogenase 
complex, subunit D, 
Integral membrane protein 
(SDHD) 


3 


AB006202 




+ 


+ 




+ 






succtnate-uoA ngase, 
GDP-fbrrning, beta subunit 
(SUCLG2) 


1 


AF058954 






+ 


+ 


+ 


+ 
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FuconylUoA syntneW 



Oppressor otK+liau-puT 
S5Sl1(SKD1), 

(SUPT3H) 



)fiUPT4H1) 



fSUPTSH) 

suppressor ol I y _ 
(S<»revisiae)6homolog 

Vl ssTnTvaneganor. 

homotog 1 




su vawm > 

survival ot moloi neuron 
toinmeric(SMNI) 
SVvTfSRF related, 
associated, actin 
dependent regt^r (J 
chromatin, subfamily a, 
member 1(SMARCA1) 

fn on-exact, 75%) 

SWI/SNh related, matnx 
associated, actin 
dependent regulator of 

chr^tin su^ya. 

SWWSNh related, :; ^ r 
associated, actin 
dependent regutotar of 
chrorwtin/subt^^. 
member 4 (S MARCML 
SWI/SNi- relatodi , - fTl 
associated, actin 
dependent regulator of 
chron^n.sub^yc, 

SWUSNI- f^«3 mafft 



svv ii onr Teiatea, mab uT 
associated, actin 




(I 



+ I + 



+ T + 



+ I + 
T 1 ♦ I +1 P 



"+ + 
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synovial sarcoma, 
translocated to X 
chromosome (SSXT) 


2 I X79201 
















syntaxin lb 


1 


















syntaxin 3A(S1X3A) 


i 


U32315 
















syntaxin 6 (5iX6) 


1 


AJ002078.1 
















SYNTAXIN BINDING 

rKU 1 tIN «5 (UINO- 1 0 

HOMOLOG3)(UNC-18C) 


l 


O0018B 
















syntaxin-ieu 


1 


ArUUotfOf 
















SYT interacting protein 
(SIP) 


1 


AF080561 




+ 












r cell activation, mcreasea 
late expression (TACTILE) 


4 


M8S282 
















T cell receptor v aipna 
gene segment V-alpha-7 
(done IGRa11) 


2 


X58744 

- 
















T cell receptor V alpna 
gene segment V-alpha-w27 


1 


X58740 
















T 3 receptor-associating 
cof actor- 1 


5 


S83390 


+ 


+ 


+ 


+ 


+ 


+ 




tatazzin (cardiomyopatny, 
dilated 3A (X-linked); 
endocardial fibroelastosis 
2; Barth syndrome) (TAZ) 


1 


X9Z763 


+ 


+ 




+ 




+ 




taniiuu protein (non- 
exact 53%) 


1 


U80191 
















tankyrase, ikFI- 
interacting ankyrin-related 
ADP-ribose polymerase 
(TNKS) 


i 


AF082556 




+ 


+ 










TAP1.TAP2, LMP2, LMP/ 
and DOB 


1 


X66401 
















TAK UNA-bmding protein- 
43 


6 


U23731 


♦ 


+ 


+ • 


+ 




+ 




Tat interactive protein 
(60kD) (TIP60) 


2 


U40989 


+ 


+ 


+ 


+ 




+ 




TAT A box binding protein 
(TBP)-associated factor, 
RNA polymerase 11, C1. 
130kD(TAF2C1) (non- 
exact, 55%) 


1 


000268 
















TATA box binding protan 
fTBP)-associated factor, 
RNA polymerase ll, F, 
55kO (TAF2F) 


4 


X97999 




+ 


+ 


+ 


+ 


+ 




TATA box binding protein 
(TBP)-associated factor, 
RNA polymerase ll, G, 
32kD (TAF2G) 


2 


U21858 




+ 


+ 






+ 




tafa box binding protein 
(TBP)-associated factor, 
RNA polymerase ll, 1, 28kD 
(TAF2I) 


1 


D63705 


+ 




+ 


+ 




♦ 




Taxi (human* -cell 
leukemia virus type 1) 
binding protein 1 
(TAX1BP1) 


1 


U33821 




+ 


+ 




+ 






l-box2(IHX2) (non-exact 
77%) 


i 


U28049 






+ 






+ , 




r bK-assooateo factor 1 d 
(TAF-172) 


1 


AJ OOIOI 7 












+ 




i-ceii deatrvassoaateo 
gene 8 (TDAG8) 


1 


U9521U 








+ 








T-ceii leuKemia/iympnoma 
1A (TCL1A) 


1 


XBZ240 


+ 














1 -cell leuxemia/iympnoma 
1AaCUA) (tow match) 


1 


X82240 
















mmmmm 


1 


M2219/ 
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T-cell receptor (V beta 5.1, 
J beta 1.5, C beta 1) (low 
match) 


1 


M97705 
















T-cell receptor aipna aeita 
(=M94081) 


2 


Atoooeta 
















T-cell receptor alpha 
enhancer-binding protein, 
short form (=X58636 
Mouse LEF1 lymphoid 
enhancer binding factor 1 
(=016503)) 


1 


B39625 
















T-cell receptor delta gene 
D2-J1 -region, clone K3B 


1 


M22197 
















T-cell receptor germiine 
beta chain gene V-region 
(V) V-beta-MT1-1 


1 


Ml 1955 
















T-cell receptor germiine 
beta-chain gene J2.1 exon 


1 


M14159 














only in blood 


T-cell receptor germiine 
delta-chain D-J region 


2 


M2Z15Z 
















T-cell receptor interacting 
molecule (TRIM) protein 


2 


AJ224878 
















T-cell receptor rearranged 
delta-chain, V-region (V- 
delta 3-J) 


1 


M21784 
















T-cell receptor, alpha 
(V.D.J.C) (TCRA) 


3 


AE00066U 


+ 


+ 


+ 


+ 




+ 




T-cell receptor, beta cluster 
(TCRB) 


3 


L3474U 


+ 


+ 






+ 


+ 


high in pancreas 


T-ceii receptor, oeita 
(V,D.J,C) (TCRD) 


2 


X7361/ 






+ 


+ 




+ 




T-ceti, immune regulator 1 
(TCIRG1) 


3 


U452155 














only touno in tumor 


TCF-1 mRNA for I cell 
factor 1 


1 


X59870 
















TCF-1 mRNA fori cell 
factor 1 (splice form B) (low 
match) 


1 


X59870 
















"PCOMPLEX PROIblNI, 
ETA SUBUN1T (TCP-1- 
ETA) (CCT-ETA) (HIV-1 
NEF INTERACTING 
PROTEIN) 


1 


Q99B32 
















T-COMPLfcX KKU I tIN 1 , 
THETA SUBUNIT (TCP-1- 
THETA) (CCT-THETA) 
(KIAA0002) 


4 

1 


















TCReta = l cell 
receptor(eta-exon) 


i 


S944!i1 
















TCRV Beta 13.2 


1 


- X75419 
















1 bKA 


T 


* ACD04472 
















testis enhanced gene 
transcript (TEGT) 


33 


X75861 


+ 


+ 


+ 


+ 


+ 


+ 




tetracycline transporter-like 
protein (TETRAN) 


2 


- LI 1669 




+ 


+ 


+ 




+ 




tetratncopeptide repeat 
domain 1 (TTC1) 


1 


U46570 


+ 


+ 


+ 


+ 




+ 




tetratncopeptide repeat 
domain 2 (TTC2) 


1 


U46571 




+ 




+ 




+ 




tetratncopeptide repeat 
domain 3 (TTC3) 


1 


D8429ti 


+ 


+ 












TGFBI-induced anti- 
apoptotic factor 1 (TIAF1) 


1 


- D86970 


+ 


+ 








+ 




thioredoxin reductase 1 
(TXNRD1) 


3 


S79851 




+ 




+ 




+ 




THIOKhPOXIN- 
DEPENDENT PEROXIDE 
REDUCTASE 
PRECURSOR, 
mitochondrial (ANTI- 
OXIDANT PROTEIN 1) 
(AOP-1) 


1 


r olAHtO 
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transaidoiase-related 
protein 


1 


















transcooaiamm 11 (1 ui) 


1 


AF0475/B 
















transcription elongation 
factor B (Sill), polypeptide 
1-like (TCEB1L) 


■i 


Z47087 




+ 


+ 






+ 




ranscnotion eionoation 
factor B (Sill), polypeptide 
3 (110kD, elongin A) 
(TCEB3) 


• 1 


L47345 




+ 


+ 


+ 








transcnption factor 1 2 
(HTF4, helix-loop-helix 
transcription factors 4) 
(TCF12) j 


i 


M83233 




+ 


+ 










transcnption factor 17 
(TCF17) 


2 


D89928 




+ 




+ 








transcnption factor 4 
(TCR4) 


2 


X52079 






+ 


+ 




+ 




transcnption factor 6-iike 1 
(mitochondrial transcription 
factor 1-iike) (TCF6L1) 


2 


M62810 




+ 


+ 


+ 








transcnption factor /-ime 2 
(T-cell specific, HMG-box) 
(TCF7L2) 


i 


Y11306 




+ 


+ 


+ 




+ 




transcnption factor oinaing 
to IGHM enhancer 3 (TFE3 


1 


X96717 


+ 




+ 


+ 




+ 




transcnption factor 


7 


AP06757& 


+• 




+ 










transcnption factor il-4 
Stat (low match) 


1 


U16031 
















iranscnpuon (actor lour-j 
(=M97936) 


4 


M97935 
















transcnption factor Kbb I 


i 


A56138 
















transcnption factor I i-iiu 


1 


ZZZ828 
















transcnptionai adaptor 2 
(ADA2, yeast homoiog)- 
like (TADA2L) 


i 


AF0640y4 
















transcnptionai intermediary 
factor 1 (TIF1) (non-exact 
72%) 


1 


AF009353 
















transducin (Deta)-like 1 
(TBL1) 


1 


Y12781 


+ 


+ 


+ 


♦ 




+ 




transduan-like enhancer of 
split 3, homoiog of 
Drosophila E(sp1) (TLE3) 


1 


M99436 


+ 














Transtormation/transcnpbo 
n domain-associated 
protein (TRRAP) 




AF076974 




+ 


+ 


+ 




+ 




transformation-sensitive, 
similar to Saccharomyces 
cerevisiae STI1 (STI1L) 


2 


M86752 




+ 


+ 


+ 




+ 




transforming growin factor 
beta-activated kinase 1 
(TAK1) (non-exact 78%) 


1 


AB009356 
















transforming growth factor 
beta-stimulated protein 
TSC-22 (TSC22) 


3 


AJ222700 


+ 


+ 


+ 


+ 








transforming growth factor, 
beta receptor III 
(betaglycan, 300kD) 
(TGFBR3) 


1 


L07594 




+ 


+ 


+ 




+ 




transtormino Growth factor, 
beta-induced, 68kD 
(TGFBI) 


2 


4507466 


+ 


+ 


+ 


+ 




+ 




TRANSFORMING 
GROWTH FACTOR-BETA 
INDUCED PROTEIN IG-H3 
PRECURSOR (BETA IG- 
H3) 


2 


Q15582 
















transtorming, acidic coiled- 
coil containing protein 1 
(TACC1) (non-exact 70%) 


1 


AF049910 
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transgelinli (lAUUMZ) 


14 


[321261 


+ 


+ 


+ 


+ 


+ 






transgehn2(iAULNid) 

JiurrfSAaxAf 


1 


■ D21261 
















trans-iioigi network protein 

fAR ASK Ckivn icnfrinm^ 

(TGN51) 




" AF029316 




+ 




+ 








transient receptor potential 
channel 1 (TRPC1) 


1 


X89066 




+ 


+ 


+ 




+ 




transketoiase (WemicKe- 
Korsakoff syndrome) (TKT) 


7 


L12711 




+ 


+ 


+ 




+ 




translation factor sun 
homolog (GC20) 


i 


AKJ64607 




+ 




+ 


+ 






transiin(isN) 


3 


X7B827 


+ 


+ 


+ 


+ 








transiin-assoaateo factor x 


1 


- X95073 
















transmembrane 
glycoprotein (/w) 


i 


■ U79725 
















transmembrane protein 
(63kD), endoplasmic 
reticutum/Golgi 
intermediate compartment 
(P63) 


i 


X6991U 


+ 


+ 


+ 


+ 




+ 




trans mem Drane protein i 
(TMEM2) 


i 


now i 
















1 KMNoMCIVlDnMINC 

PROTEIN SEX 
PRECURSOR (non-exact 
OO/o; 


i 


















transmembrane trafficking 
proiein \ i wir^ i j 


2 


X97442 








+ 








transporter i , abu (A i k 
binding cassette) (TAP1) 


3 


L21208 


+ 




+ 






+ 




Treacher Collins- 

Franr^^rhpHi svndrome 1 

rldllwvwWIClU OjHUIVMIC 1 

(TCOF1) 


z 


U40847 




+ 


+ 


+ 






high in many libraries 


1 (TPI1) 


2 


" X69723 


+ 


+ 


+ 


+ 








tropomyosin 




— X04201 






+ 










tropomyosin 4 ( I ^M4) 


2 


X05276 


+ 


+ 








+ 




TRPM-2 proiein 


2 


M6337S 
















tryptase I precursor (non- 
exact M7bj\— rAUcol; 


1 


A35863 
















tryptophan ncn basic 
proiein ^wrxDj 


1 


Y12478 
















tryptopnanyMKNA 
synthetase (WARS) 


1 


X59892 


+ 




+ 


+ 


+ . 






is translation elongation 
factor, mitochondrial 


i 


1 170^ 








+ 








ttopotsomerase (UNA) 11 

Del a \ 1 OUIvlJJ 


1 


Z15115 




+ 


+ 










Tu translation elongation 
(TUFM) 


4 


L38995 
















(TSC1) 








+ 




+ 








luoerous sclerosis ^ 
(TSC2) 


- 1 


X75521 




+ 


+ 


+ 




+ 




luouun, oipna » v*bsus 
specific) fTUBAI) 


T — 


















tubulin, alpha, ubiquitous 
(K-ALPHA-1) 


11 


KOO&tt 


+ 


+ 


+ 




+ 




high in many libraries 


tubulin, alpha, ubiquitous 
(K-ALPHA-1) (low match) 


1 


K00558 
















tubuiin-spectfic chaperone 
c (TBCC) 


i 


U61234 






+ 


+ 




+ 




tumor necrosis factor 
(ligand) superfamily, 
member 10 (TNFSF10) 


7 


U37518 




+ 




+ 
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tumor necrosis factor 

HQanui supenainiiy, 
member 13 (TNFSF13) 


t 




+ 






+ 




+ 




tumor necrosis factor 

HQanG; SUpenamliy, 

member 14 (TNFSF14) 


i 


AF036581 
















tumor necrosis tactor 
(ligand) superfamily, 


i 


D38122 


+ 












Pound only in library 
386: T-cell lymphoma 


tumor necrosis tactor 
(ligand) superfamily, 

q /TMCCCfl\ 


1 


109753 


ttoniy 












tumor necrosis factor 
alpha-inducible cellular 
proiein containing leucine 
zipper domains (FIP2) 


1 


AF061034 








+ 








Tumor necrosis factor 
receptor superfamily 
member 7 (TNFRSF7) 


2 


M6392B 
















tumor necrosis factor 
receptor superfamily, 
member 10b (TNFRSF10B) 


l 


— AF0152BB — 




+ 


+ 


+ 


+ 


+ 




tumor necrosis factor 
receptor superfamily, 
member 10c, decoy without 
an intracellular domain 
(TNFRSF10C) 


3 


AF012629 










+ 






tumor necrosis factor 
receptor superfamily, 
member 10d. decoy with 
truncated death 
domain (TNFRSF1QD) 
(non-exact 84%) 


1 


AF023849 














ound only in prostate 


tumor necrosis factor 
receptor superfamily, 
member 12 (translocating 
chain-association 
membrane protein) 
(TNFRSF12) 


1 


U94508 


+ 


+ 


+ 


+ 




+ 




tumor necrosis tactor 
receptor superfamily, 
member 14 (herpesvirus 
entry rneoiator; 
(TNFRSF14) 


i 




+ 




+ 






+ 




tumor necrosis tactor 
receptor superrarniiy, 
member 1B(TNFRSF1B) 


5 


U52165 


+ 


+ 




+ 




+ 




tumor necrosis tactor 
receptor* superramiiy. 
member 6 (TNFRSF6) 


1 


X63717 


B,W 










+ 





tumor necrosis tactor 
receptor superramiiy, 
member 7 (TNFRSF7) 


1 


M6392B 


+ 


+ 












tumor necrosis factor, 
alpha-induced protein 2 
(TNFAIP2) 


— a — 


M92357 1 




+ 


+ 




+ 






tumor necrosis tacior, 
alpha-induced protein 3 


2 


— KJIS9465 
















tumor protein 53-oinding 
protein, 1 (TP53BP1) 


1 


AF078776 




+ 


+ . 


+ 








lumor proiein poo \u- 
Fraumeni syndrome) 
(TP53) 


- i 


' M14695 


+ 


+ 








+ 




I umor proiein poo-uinuiny 
protein (TP53BPL) 


T 


082939 


+ 






+ 




+ 




tumor proiein, 
translationally-controlled 1 
(TPT1) 


35 


X1S064 
















tumor protein, 
translationally-controlled 1 
(TPT1) (tow score) 


1 


XI 5064 
















tumor rejection antigen 
(gp96) 1 (TRA1) 


9 


X15187 


+ 




+ 


+ 


+ 


+ 
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tumorous imaginai discs 
(Drosophila) homolog 
(TID1) 


2 


AF061749 




+ 












I XK tyrosine kinase ( I XK) 




L27071 
















type u integral memorane 
protein (NKG2-E) 


1 


AJOOHSHo 










+ 




tound only in retai 
liver/spleen 


TYRO protein tyrosine 
kinase binding protein 
(TYROBP) 


o 


















tyrosine 3- 

monooxygenase/tryptopha 
n 5-monooxygenase 
activation protein, beta 
polypeptide (YWHAB) 


1 


X57348 


+ 




+ 


+ 




+ 


high in ecnorm 


tyrosine 3- 

monooxygenase/tryptopha 
n 5-monooxygenase 
activation protein, zeta 
polypeptide ( 
YWHAZ) 


1 


M86400 
















tyrosine 3- 

monooxygenase/tryptopha 
n 5-monooxygenase 
activation protein, zeta 
polypeptide (YWHAZ) 


i 


MB6400 
















Tyrosine Kinase z (TYK2) ; 


3 


X54637 






+ 










TYROSINE-PKO I bIN 
KINASE ZAP-70 (70 KD 
ZETA-ASSOCIATED 
PROTEIN) (SYK-RELATED 
TYROSINE KINASE) 


2 


P43403 
















tyrosyMKNA syntnetase 
(YARS) 


1 


U89436 


+ 


+ 


+ 


+ 




+ 




U1 small nuclear KNA 


1 


M14387 
















llSPffllili 


- -r 
i 


— AJ2241S6 
















f 


IVIeUOVft 




+ 


+ 










U22 snoKNA nost gene 
(UHG) 


2 


U40580 
















U4/ut>-assoctateo kmA 
splicing factor (HPRP3P) 


4 


AF016370 






+ 


+ 








U49 smau nuclear kna 


1 


X96649 
















U5 snRNP-specmc protein 
(220 kD), ortholog of S. 
cerevisiae PrpSp (PRP8) 


i 


AB007510 




+ 




+ 




+ 




U5 snKNK-specitic protein, 
116kD (U5-116KD) 


4 


D21163 


+ 


+ 




+ 








U5 snKN^-specmc protein, 
200 kDa (DEXH RNA 
helicase family) (U5-200- 
KD) 


3 


270200 
















UbaBO mKNA tor uoiquiiin 


4 


S79522 


+ 


+ 




+ 


+ 


+ 


high in ovary 


ubiquinoi-cytocnrome c 
reductase (6.4kD) subunit 
(UQCR) 


1 


D55636 




+ 


+ 


+ 


+ 




high in tetal lung 


UBIQUINOL- 
CYTOCHROME C 
REDUCTASE IRON- 
SULFUR SUBUNIT 
PRECURSOR (RIESKE 
IRON-SULFUR PROTEIN) 
(RISP) (low match) 


1 


P47985 
















ubkjurtin A-52 residue 
ribosomal protein fusion 
product 1 (UBA52) 


2 


X56999 
















ubiquitin activating enzyme 
E1-like protein (GSA7) 


1 


AF094516 




+ 


+ 






+ 




ubtquttin u (UBC) 


5 


AB009010 




+ 






+ 


+ 


high in ovary 



101 



WO 00/40749 



PCT/CAOO/00005 



ubiquitin carboxyi-termmai 
esterase L3 (ubiquitin 


1 


M 30495 


+ 


+ 


+ 


+ 




+ 




ubiquitin fusion degradation 
1-ltke (UFD1L) 


1 


U 54444 




+ 


+ 


+ 




+ 




ubiquitin protein iigase b3A 
(human papilloma virus E6- 
associated protein. 
Angeiman syndrome) 
(UBE3A) 


1 


U84404 


u 


+ 


+ 










ubiquitin specific protease 
10(USP10) 


A 


— r WITH 9 — 






+ 


+ 




+ 




ubiquitin speatic protease 
11 (USP11) 


, 

l 












+ 






ubiquitin speatic protease 
15 (USP15) 


3 


AB011101 




+ 


+ 


+ 




+ 




ubiquitin specrnc protease 
19(USP19) 


i 


AB020698 




+ 












ubiquitin speatic protease 
4 (proto-oncoqene) (USP4) 


1 


ArO 17305 


□ 














ubiquitin specific protease 
4 (protc-oncogene) (USP4) 
(non-exact, 66%) 


1 


ArOl/OuO 
















ubiquitin speatic protease 
7 (herpes virus-associated) 
(USP7) 


1 














+ 




ubiquitin specrnc protease 
8 (USP8) 


5 


029956 




+ 


+ 


+ 








UBIGUmN-ACIIVAIING 
ENZYME E1 (A1S9 
PROTEIN) (56%) 


1 


P22314 
















ubiquitin-activating enzyme 
E1 (A1S9Tand BN75 
temperature sensitivity 
complementing) (U6E1) 


1 


M58028 


+ 


. + 


+ 


+ 




+ 




ubiquitin-activating enzyme 
EUike (UBE1L) 


1 


L34170 




+ 




+ 




+ 




UBIQUITIN-ttiNUiNU 
PROTEIN P62; 
phosphotyrosine 
independent Hgand for the 
Lck SH2 domain p62 (P62) 


i 


U41B06 










+ 






ubiquitin-conjugating 
enzyme E2 variant 1 
(UBE2V1) 


2 


U49278 


+ 


+ 




+ 


+ 


+ 




ubiquitm-conjugating 
enzyme E2 variant 2 
(UBE2V2) 


1 


X98091 
















UBIQUITIN- 
CONJUGATING ENZYME 
E2-17 KD (UBIQUITIN- 

nBATPIM 1 I^ACC^ 


1 


Q 16781 
















ubiquitin-conjugating 
enzyme E2B (RAD6 

u^..i»\ /I IDC1D\ 


1 


M74525 


+ 


+ 


+ 


+ 




+ 




ubiquitin-conjugating 
enzyme E2G 2 
(homologous to yeast 

UdC7) (UdcZoa) 


1 


AF032458 






+ 


♦ 




+ 




ubiquitin-conjugabng 
enzyme c2n (nomoiogous 
to yeast UBC8)(UBE2H) 


1 


Z29328 


+ 


+ 


+ 


+ 




+ 




ubiauitin-coniuaahna 
enzyme E2L 1 (UBE2L1) 


i 


X92962 




+ 


+ 






+ 




ubiquitin-conjugating 
enzyme E2L3(UBE2L3) 


3 


AJ000519 




+ 


+ 


+ 




+ 




ubiqumn-conjugating 
enzyme E2L6(UBE2L6) 


4 


"AF031141 




+ 


+ 


+ 


+ 


+ 




ubiquitin-iike 1 (sentnn) 
(UBL1) 


2 


U61397 


+ 


+ 


+ 


+ 
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yuP-N-acetyl-alplia-L 
galactosamine.polypeptide 

acetylgatadosaminyltransf 
erase2(GalNAc-T2) 
(GALNT2) 



galactosaminerpolypeptide 



-XS2BSS" 



+ l + 



Uncuupiii iy pi «r 

homolog (UCPH) 



uncoupling protein 
homolog (UCPH) (low 
match 67%) 
hknown gene pi 

» mF 



□sresr 



uppressorot ly 
(S.cerevisiae) 6 1 



D799B4 j + 

- 



+ I + 
+ + 



dirt 



upreguiated by 
dihydroxyvrtamm D-3 

(VDUP1) 
upreguiated by 
dihydroxyvrtamm D-3 
0JP1) (low m atch) 
julateaoy 
Iroxyvitamin D-3 
lypjj i (low match) 
upreguiated by 
dihydroxyvrtamm D-3 
DPI) (low score) 
upstream binding i 
(hUBF) ^ 
UV radiation resistance 
associated gene (UVRAG) 

vacuolar proton-AI Mas*. 



+ | + | + 

+ i i +" irogn in i 



subunit D; V-ATPase. 
su bunrtD(ATP6DV) 



c.ih nntt u Min?uv> j 

v^akt munne thymoma viral 
oncogene homolog 1 I 
(AKT1) 
ranmi 



X714«0 

T3IB3TC7 T + 



+ i + 



+ i + 



vasodflatdr-sti 
hosphoprotem j 
vav 1 oncogene i 



<ASP)_ 



vav 2 on cogene jvAV!*) 
v-crk avian sarcoma virus 
CT10 oncogene homolog 

fCRK) 

v-erb-b2 avian 
erythroblastic leukemia 
viral oncogene homolog 3 
(ERBB3) 



578SS2 



+ 



VERSICANCUkb 
PROTEIN PRECURSOR 



Vesicle-assoaaled 
membrane protein 1 

aptobrevin 1) (VAMPj)J 



PI 3611" 
M3B1W 
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vesicle-assouaL- 
membrane protein 3 

^inhrevml (VAMP3) 

v-fos hBJ munne 
osteosarcoma viral 
nnmr nft hnmoto9 (TO*) 
v^fos hUJ murine 
osteosarcoma viral 
oncogene homolog (FOS) 
now match) •- 
viiunji (ez»»«S 



amin A responsive: 
|rvtn ^o>omn related (JWA, 

bijun avian saiouma s/irus 
17 oncogene homolog 

KLvianinyelubluJuuiiI 
viral oncogene homolog 

tvottage-dependent anion 
P^oM^ACI) 
RToltaae-dependent anion 
^^el3(VDACy 
von Hippel-Undau 
L y nrimme(VHU , 
^ - l Millebrand factor 



RTonWiHeoranu »o^. 
U/WR (tow matched)^ 
fe-rat munne sai^iiia - ■ 
viral oncogene homolog 1 

feraM munne leukemia 
viral oncogene homolog i 

l(RAF1) — -=r 

fr-ral simian leukemia vinu 
oncogene homolog B(ras 

Pia^;GTP binding 
Lutein! (RALB) _ 

iV-rel avian . . 

reticuloendotheliosis viral 

loncogene homolog A 
(Sar factor of kappa 

ligMpolypeptid^en® 
enhancer in B-cells 3 

fr AR)>mELA) _ 

lv-ves-1 Yamaguchi 

sarcoma viral related 

Lnr^ene h omotogMN L 

M/D repeat domain 




+ "| + 
-+T + "t + 



"n many libiaues 



^1 + 1 + 



ime 



.Jpeal 

HAN11) 

Williams-Beuien 
chromosome region i 

WBSCR1) — 

Wiskott-Aldndi nyndjuine 

orotein interacting protein 
(WASPIP) ^ 
X (inactive)-!*! 

ISrodermapiyiiwnlo^uiiK 
complementation group C 

pg 

assoaatec 



7-linked anRIdrorac 
ectodermal dysplasia. 



+ 1 + 
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X-ray repair 
complementing defective 
repair in Chinese hamster 
ceils 5 (double-strand- 
bresk 

rejoining; Ku autoantigen, 
80KD) (XRCC5) 



XRP2 protein 



(70kD) 
zeta-cnam < . 
associated protein kinase 
(70kD)(ZAP70)(low 
match) 

zinc tinger prolem 
(Hs.47371) 
zinctinger proton • 
Hs.78785) 
zinctinger prolem 
1)(ZNF10) 



ZINCHNGbHHKOILirr 
124(HZF-16) (non-exact 
51%) 



70007590" 



+ 



+ | + 



TTT5S73" 



zinctinger protein *TR 
(HZF-16)(ZNF1 24) (non- 
exact, 78%) _ 



ZINC UNljbK HKU I lin 

133 __ 
zinctinger prwT 
Hnna oHZ-20) (ZN F 1 ; 

zinc tinger protein »**U 
^gH2-39WZNF14Q) 

tine tinger protein 14U 

fdonepHZ-39)GNF140) 

nonexact 59%) 

fS^l^140) 
non-exact 73%) 

(non-exact 73%aa) 



T5273T 



yi mi rvA^ ■ - . , 

zinc tinger protein 4U 
(clone pHZ-39) (ZNF140) 
(nonexact 80%) 



"DDS3B8" 



zinc tinger prote»ii l4 J 
(donepHZ-D(ZNF143) 
low match) 
zinctinger prolw» 

lS U (MlZ-1 PROTEIN) (low 
match) 

zinc tinger orotwii 
(ZNF173) 

zinctinger protem - 
(ZNF192) (no n^act 66%) 



U0985U" 



zinctinger protein liJo 
(ZNF198) i nil mi 

zinc tinger protein 2 u-Nr^) 
(low match) 
zinctinger pr 
(ZNF20X)) 
zinc tinger prolwi i i 
(ZNF207) 
zinctinger prolemi 
-IF216) 



TB0T5T 



+ I + 



+ high in prostate" 
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Izinc finger protein i\ I 
gNF217) 

ScincfingefT 

PROTEIN KOX1 5) (non- 
exact 58%) 
zinc linger protein \ 
(ZNF230) 

Zinc iinger protein zw 



l(ANF239) 
zinc iinger protein zoi 
(ZNF261) 

zinc hnger protein zo* 
l(ANF262) 



AF0412by 



L26914 



AB002383 
AB007H8b 



D88827 



PCT/CAOO/00005 



33A (ZINC FINGER 
PROTEIN KOX31) 
rKIAA0065V(HA0946 ) 
zinc nnger protein^ 
(myetoid-spedfic retinoic 
cid- responsive) (ZNF42) 
zinc nnger protein 43 
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Column 1 : List of unique genes derived from 6,283 known ESTs from blood ceils. 
Column 2: Number of genes found in randomly sequenced ESTs from blood cells. 
5 Column 3: Accession number. Column 4: 44 +" indicates the presence of the unique 
gene in publicly available cDNA libraries of blood (Bl), brain (Br), heart (H), kidney 
(K), liver (Li) and lung (Lu). ** Comparison to previously identified tissue-specific 
genes was determined using the GenBank of the National Centre of Biotechnology 
Information (NCBI) Database. 

10 

Discussion 

Every cell and tissue comprising the human body share the necessary 
genetic information required to maintain cellular homeostasis. These "housekeeping" 
genes function in basic cellular maintenance, including energy metabolism and 
15 cellular structure in all cell types. However, in certain situations, even the 
housekeeping genes show altered expression. Thus, it is necessary to define the use of 
these genes as internal controls from one investigation to another. Current results 
from the human blood cell EST database indicate that over 50% of the transcripts are 
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widely expressed throughout the human body. Most of the cell or tissue specific 

genes are also detectable in blood cells by RT-PCR analysis. 

For example, isoformic myosin heavy chain genes are known to be 

generally expressed in cardiac muscle tissue. In the rodent, the (3MyHC gene is only 

5 highly expressed in the fetus and in diseased states such as overt cardiac hypertrophy, 
heart failure and diabetes; the ccMyHC gene is highly expressed shortly after birth and 
continues to be expressed in the adult heart. In the human, however, pMyHC is 
highly expressed in the ventricles from the fetal stage through adulthood. This highly 
expressed PMyHC, which harbours several mutations, has been demonstrated to be 

10 involved in familial hypertrophic cardiomyopathy (Geisterfer-Lowrance e/ a/. 1990). 
It was reported that mutations of (JMyHC can be detected by PCR using blood 
lymphocyte DNA (Ferrie et al., 1992). Most recently, it was also demonstrated that 
mutations of the myosin-binding protein C in familial hypertrophic cardiomyopathy 
can be detected in the DNA extracted from lymphocytes (Niimura et al , 1998). 

15 Similarly, APP and APC, which are known to be tissue specific and 

predominantly expressed in the brain and intestinal tract, are also detectable in the 
transcripts of blood. These cell- or tissue-specific transcripts are not detectable by 
Northern blot analysis. However, the low number of transcript copies can be detected 
by RT-PCR analysis. These findings strongly demonstrate that genes preferentially 

20 expressed in specific tissues can be detected by a highly sensitive RT-PCR assay. In 
recent years, evidence has been obtained to indicate that expression of cell or tissue- 
restricted genes can be detected in the peripheral blood of patients with metastatic 
transitional cell carcinoma (Yuasa et al 1998) and patients with prostate cancer (Gala 
etal 1998). 

25 Atrial natriuretic factor (ANF) and zinc finger protein (ZFP), which are 

known to be highly expressed in heart tissue biopsies and in the plasma of heart 
failure patients, are also detectable in the transcripts of blood. Differential expression 
of zinc finger protein among the normal, diabetic and asymptomatic preclinical 
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subjects may have additional value as a prophylactic "early warning system" . On a 

related note, there is now more attention/discussion in the cardiovascular disease field 

being focused on Syndrome X, loosely defined as a continuum of hypertension, 

increasing sugar levels, diabetes, kidney failure, culminating in heart failure, with the 

5 possibility of stroke and heart attack at any time in the continuum. The early 

identification of patients at risk of organ failure has been a challenge to the medical 

community for some time and the present method has the potential of resolving or, at 

least, ameliorating this challenge. 

The present invention demonstrates that a simple drop of blood may be 

10 used to determine the quantitative expression of various mRNAs that reflect the 
health/disease state of the subject through the use of RT-PCR analysis. This entire 
process takes about three hours or less. The single drop of blood may also be used for * 
multiple RT-PCR analyses. There is no need for large samples and/or costly and t 
time-consuming separation of cell types within the blood for this method as compared -y 

15 to the methods described by Kimoto (1998) and Chelly et al. (1989; 1988). It is * 
believed that the present finding can potentially revolutionize the way that diseases * 
are detected, diagnosed and monitored because it provides a non-invasive, simple, A 
highly sensitive and quick screening for tissue-specific transcripts. The transcripts 
detected in whole blood have potential as prognostic or diagnostic markers of disease, • * 

20 as they reflect disturbances in homeostasis in the human body. Delineation of the * 
sequences and/or quantitation of the expression levels of these marker genes by RT- 
PCR will allow for an immediate and accurate diagnostic/prognostic test for disease or 
to assess the efficacy and monitor a particular therapeutic. 

In addition to RT-PCR, other methods of amplifying may also be used 

25 for the purpose of measuring/quantitating tissue-specific transcripts in human blood. 
For example, mass spectrometry may be used to quantify the transcripts (Koster et al., 
1996; Fu et al., 1998). The application of presently disclosed method for detecting 
tissue-specific transcripts in blood does not restrict to subjects undergoing course of 
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therapy or treatment, it may also be used for monitoring a patient for the onset of 

overt symptoms of a disease. Furthermore, the present method may be used for 

detecting any gene transcripts in blood. A kit for diagnosing, prognosing or even 

predicting a disease may be designed using gene-specific primers or probes derived 
5 from a whole blood sample for a specific disease and applied directly to a drop of 

blood. A cDNA library specific for a disease may be generated from whole blood 

samples and used for diagnosis, prognosis or even predicting a disease. 
The following references were cited herein: 

Claudio JO et al. (1998). Genomics 50:44-52. 
10 Chelly J et al. (1989). Proc. Nat. Acad. Sci. USA. 86:2617-2621. 

Chelly J et al. (1988). Nature 333:858-860. 

Drews J & Ryser S (1997). Nature Biotech. 15:1318-9. 

Ferrie RM et al. (1992). Am. J. Hum. Genet. 51:251-62. 

Fu D-J et al. (1998). Nat. Biotech 16: 381-4. 
15 Gala JL et al. (1998). Clin. Chem. 44(3):472-81. 

Geisterfer-Lowrance AAT et al. (1990). Cell 62:999-1006. 

Groden J era/. (1991). Cell 66:589-600. 

Hwang DM et al. (1997). Circulation 96:4146-4203. 

Jandreski MA & Liew CC (1987). Hum. Genet. 76:47-53. 
20 Jin O et al. (1990). Circulation 82:8-16 

Kimoto Y (1998). Mol. Gen. Genet 258:233-239. 

Koster M et al. (1996). Nat. Biotech 14: 1 123-8. 

Liew & Jandreski (1986). Proc. Nat. Acad Sci. USA. 83:3175-3179 

Liew CC et al. (1990). Nucleic Acids Res. 18:3647-3651. 
25 Liew CC (1993). J Mol. Cell. Cardiol. 25:891-894 

LiewCC etal. (1994). Proc. Natl. Acad Sci. USA. 91:10645-10649. 

Liew etal. (1997). Mol. and Cell. Biochem. 172:81-87. 

Niimura H et al. (1998). New Eng. J. Med. 338:1248-1257. 
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OgawaM(1993).£W 81:2844-2853. 

Santoro IM & Groden J ( 1 997). Cancer Res. 57:488-494. 

Yuasa T et al. (1998). Japanese J. Cancer Res. 89:879-882. 

Any patents or publications mentioned in this specification are 
indicative of the levels of those skilled in the art to which the invention pertains. 
Further, these patents and publications are incorporated by reference herein in their 
entirety to the same extent as if each individual publication was specifically and 
individually indicated to be incorporated by reference. 

One skilled in the art will appreciate readily that the present invention 
is well adapted to carry out the objects and obtain the ends and advantages mentioned, 
as well as those objects, ends and advantages inherent herein. The present examples, 
along with the methods, procedures, treatments, molecules, and specific compounds 
described herein are presently representative of preferred embodiments, are 
exemplary, and are not intended as limitations on the scope of the invention. Changes 
therein and other uses will occur to those skilled in the art which are encompassed 
within the spirit of the invention as defined by the scope of the claims. 
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1 . A method for detecting expression of a gene in blood from a 
subject, comprising the steps of: 
5 a) quantifying RNA from a subject blood sample; and 

b) detecting expression of said gene in the quantified RNA, 
wherein the expression of said gene in said quantified RNA indicates expression of 
said gene in the subject blood. 

10 2. The method of claim 1 , wherein the quantification is performed 

by mass spectrometry. 

3. A method for detecting expression of one or more genes in 
blood from a subject, comprising the steps of: 

1 5 a) obtaining a subject blood sample; 

b) extracting RNA from said blood sample; 

c) amplifying said RNA; 

d) generating expressed sequence tags from the amplified RNA 

product; and 

20 e) detecting expression of said genes in the expressed sequence 

tags, wherein the expression of said genes in said expressed sequence tags indicates 
expression of said genes in the subject blood. 

4. The method of claim 3, wherein said genes are non-cancer- 
25 associated genes. 

5. The method of claim 3, wherein said genes are tissue-specific 

genes. 
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6. The method of claim 3, wherein said su bj ect is a fetus, an 
embryo, a child, an adult or a non-human animal. 



5 

by RT-PCR. 



7 . The method of cUim 3, wherein the amplification is performed 



8 The memod of claim 7, wherein said RT-PCR utilizes primers 

10 primers. 

o. A method for detecting expression of one or more genes in 

blood from a subject, comprising the steps of: 

a) obtaining a subject blood sample; 
(5 b ) extracting DNA ftagmen.(s) ftom said blood sample; 

c) amplifying said DNA fragments); and 

d) deleting expression of said genes in the amplified DNA 

indica.es expression of said genes in the subject blood. 

20 10 . Amem^formomtonngaeourseofmerapeuticneamtentinan 

individual, comprising the steps of; 

,) obtaining a blood sample from said individual; 
W extracting RNA from said blood sample; 
C ) amplifying said RNA; 

generating expressed sequence tags from the amplified RNA 



25 

d) 



product; and 
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e) detecting expression of genes in said expressed sequence tags, 

wherein the expression of said genes is associated with the effect of said therapeutic 
treatment; and 

f) repeating steps a)-e), wherein the course of said therapeutic 
5 treatment is monitored by detecting the change of expression of said genes in the 

expressed sequence tags. 

11. The method of claim 10, wherein the amplification is 
performed by RT-PCR. 

10 

12. The method of claim 11, wherein the change of expression of 
said genes in the expressed sequence tags is monitored by sequencing the expressed 
sequence tags and comparing the resulting sequences at various time points. 

15 13. The method of claim 11, wherein the change of expression of 

said genes in the expressed sequence tags is monitored by performing single 
nucleotide polymorphism analysis and detecting the variation of a single nucleotide in 
the expressed sequence tags at various time points. 

20 14. The method of claim 10, wherein said individual is monitored 

for the onset of overt symptoms of a disease, and wherein the expression of said genes 
is associated with the onset of said symptoms. 

15. A method for diagnosing a disease in a test subject, comprising 

25 the steps of: 

a) generating a cDNA library for said disease from a whole blood 
sample from a normal subject; 
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b) generating expressed sequence tag (EST) profile from the 

normal subject cDNA library; 

c) generating a cDNA library for said disease from a whole blood 
sample from a test subject; 

5 d) generating EST profile from the test subject cDNA library; and 

e) comparing the test subject EST profile to the normal subject 
EST profile, wherein if said test subject EST profile differs from said normal subject 
EST profile, said test subject might be diagnosed with said disease. 

10 16. A kit for diagnosing, prognosing or predicting a disease, 

comprising: 

a) gene-specific primers; wherein said primers are designed in*f 
such a way that the sequences of said primers contain the opposing ends of two 
adjacent exons for the specific gene with the intron sequence excluded; and 
15 b) a carrier, wherein said carrier immobilizes said primer(s). 

17. The kit of claim 16, wherein said gene-specific primer(s) are 
selected from the group consisting of insulin-specific primers, atrial natriuretic factor- 
specific primers, zinc finger protein gene-specific primers, beta-myosin heavy chain 

20 gene-specific primers, amyloid precurser protein gene-specific primers, and 
adenomatous polyposis-coli protein gene-specific primers. 

18. The kit of claim 17, wherein the sequences of said gene- 
specific primers are selected from the group consisting of SEQ ID Nos. 1 and 2, and 

25 SEQ ID Nos. 5 and 6. 

19. A method for diagnosing, prognosing or predicting a disease in 
a test subject, comprising the step of: 

115 



WO 00/40749 PCT/CAOO/00005 
applying the kit of claim 16 to a test subject whole blood sample, 

wherein quantitative expression levels of specific genes associated with said disease 

are detected and compared to the levels of said specific genes expressed in a normal 

subject, therefore, said disease may be diagnosed, prognosed or predicted. 

20. The method of claim 19, wherein said method is used for 
monitoring a course of therapeutic treatment or monitoring the onset of overt 
symptoms of said disease. 

A kit for diagnosing, prognosing or predicting a disease, 

probes derived from a whole blood sample for a specific 

a carrier, wherein said carrier immobilizes said probes. 

22. A method for diagnosing, prognosing or predicting a disease in 
a test subject, comprising the step of: 

applying the kit of claim 21 to a test subject whole blood sample, 
wherein quantitative expression levels of specific genes associated with said disease 
are detected and compared to the levels of said specific genes expressed in a normal 
subject, therefore, said disease may be diagnosed, prognosed or predicted. 

23. The method of claim 22, wherein said method is used for 
monitoring a course of therapeutic treatment or monitoring the onset of overt 
symptoms of said disease. 

24. A cDNA library specific for a disease, wherein said cDNA 
library is generated from whole blood samples. 



21. 

comprising: 

a) 

disease; and 

b) 
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SEQUENCE LISTING 
<110> Liew, Choong-Chin 

<120> Method for the Detection of Gene Transcripts 
in Blood and Uses Thereof 

<130> 2173/0003 



<150> US Number not yet assigned 

<151> 2000-01-04 

<150> US 60/115,125 

<151> 1999-01-06 
<160> 10 

<210> 1 

<211> 18 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> forward primer of exon 1 of insulin gene used 
for quantitative RT-PCR analysis 

<400> l 

gccctctggg gacctgac 18 

<210> 2 

<211> 18 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> reverse primer of exons l and 2 of insulin 
gene used for quantitative RT-PCR analysis 

<400> 2 

cccacctgca ggtcctct 18 
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<210> 3 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> forward primer of (3MyHC gene used for 

quantitative RT-PCR analysis 

<400> 3 

gctggaacgt agagactccc tgct 24 



<210> 4 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> reverse primer of PMyHC gene used for 

quantitative RT-PCR analysis 

<400> 4 

ggatccttcc agatcatcca cttg 24 

<210> 5 

<211> 20 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> forward primer of ANF used for quantitative 
RT-PCR 

analysis 

<400> 5 

ggatttcaag aatttgctgg 20 
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<210> 6 

<211> 20 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> reverse primer of ANF used for quantitative 
RT-PCR analysis 

<400> 6 

gcagatcgat cagaggagtc 20 

<210> 7 

<21l> 20 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> forward primer of APP used for quantitative 
RT-PCR 

analysis 

<400> 7 

ggatgcttca tgtgaacgtg 20 



<210> 8 

<211> 19 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> reverse primer of APP used for quantitative 



RT-PCR 



analysis 
<400> 8 

tcattcacac cagcacatg 19 
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<210> 9 

<211> 21 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> forward primer of ZFP used for quantitative 
RT-PCR analysis 

<400> 9 

cacargagrc arggtcaacg a 21 

<210> 10 

<211> 22 

<212> DNA 

<213> artificial sequence 
<220> 

<221> primer_bind 

<223> reverse primer of ZFP used for quantitative 
RT-PCR analysis 

<400> 10 

ggattaaaat gaagcaccca ga 22 
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